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[57] ABSTRACT 

Access to data resources on data communications networks 
is simplified by encoding data resource identifiers into a 
machine-readable printed symbol which can be scanned into 
a computer-based data communications terminal. The 
machine -readable printed symbol can be a bar code or in the 
form obtainable with any other printed encoding technology 
which encodes digital information in printed form so that it 
can be electronically read. Once the symbolic representation 
of the data resource specifier is read into the computer, 
software running on the computer can use a data resource 
identifier to access internet resources. Various features are 
directed to compressing the size of the data resource iden- 
tifier to fit within a short symbol such as a bar code on a 
business card. 
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SYSTEM USING MACHINE-READABLE 
PRINTED SYMBOLS CREATED FROM 
ENCODED DATA RESOURCE SPECIFIERS 
TO ESTABLISH CONNECTION TO DATA 
RESOURCE ON DATA COMMUNICATIONS 
NETWORK 

TECHNICAL FIELD OF THE INVENTION 

The inveation relates to computer networks and, more 
particularly, to techniques for locating data resources on 
computer networks, 

BACKGROUND OF THE INVENTION 

The use of computer networks has grown dramatically in 
recent years, far exceeding the expectations and predictions 
of most computer industry experts. One of the largest and 
fastest growing computer networks is commonly known as 
the "Internet", a world-wide "network of networks" made up 
of many thousands of interconnected computers and com- 
puter networks. (The name Intemet derives from the short- 
ening of "internetwork"). 

The term "intemet" actually has two usages. Without 
capitalization, it generally refers to any interconnected set of 
networks (e.g., local area networks (LANs), wide area 
networks (WANs), etc.). When capitalized, however, (i.e., 
"Intemet") it generally refers to "the" Internet described 
above. 

Today's Internet is a global resource connecting milUons 
of users that began as an experiment over 20 years ago by 
the U.S. Department of Defense. Although the networks that 
make up the Internet are based on a standard set of protocols 
(a mutually agreed upon method of communication between 
parties), the Internet also has gateways to networks and 
services that are based on other protocols. 

One of the most common features of the Intemet is the 
exchange of electronic mail (E-mail). Many Intemet users 
print E-mail addresses on their business cards along with 
their telephone and fax numbers. Any Internet user or any 
subscriber to most major online services (e.g., Compuserve, 
America Online, etc.) can exchange E-mail with any other 
connected user as long as he knows the other user's Internet 
E-mail address. E-mail messages, however, are limited to 
textual data only, and may be subject to size restrictions. 

Another major feature of the Intemet involves a data 
exchange facihty commonly referred to as "FTP" (for "File 
Transfer Protocol," the transfer protocol which governs data 
exchange) by which users can exchange binary data with 
any Internet site which supports FTP (FTP site). FTP users 
can download or upload binary files of any size over the 
Intemet, and can browse through file directories on remote 
FTP sites. Other Internet FTP-related fadhties provide the 
ability to search for information by content, title, topic, etc. 
FTP sites and files are identifiable by a special Intemet 
address specifier which identifies the FTP protocol, Internet 
site and/or file name and location. 

In the last few years, an Intemet hypertext facility com- 
monly known as the "World Wide Web", or "WWW", has 
become increasingly popular. The WWW facihty includes 
inter-linked hypertext documents, known as "web pages". 
These documents utilize a hypertext language called 
"HTML" (Hyper Text Meta (or Markup) Language) and are 
processed on the Internet according to a Hypertext Transfer 
Protocol ("HTTP"). Any web page can link (i.e, reference or 
"point to") any other web page anywhere on the Intemet. As 
a result, web pages are spread out all over the Internet. Web 
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pages generally provide a "point and click" style of user 
interface which requires very little user training. As with 
FTP data resources (files), web pages are identifiable by a 
special Internet address (known as a Universal Resource 

5 Locator, or URL) which identifies the hypertext protocol 
(e.g., HTTP) for web pages and the Internet site on which the 
web page is located. Many WWW sites have a default 
"home page" or web page which is automatically accessed 
whenever the site is referenced. 

10 Addresses of resources on the Internet are specified by the 
URLs which are long character strings composed of a 
protocol name and an address (or URN — Universal 
Resource Name), which includes the path to the requested 
resource. The accepted format is a string of the form 

15 "protocol-name ://hoslname/path". Occasionally, the proto- 
col may be inferred from operations already being per- 
formed. For example, if one is browsing directories on an 
Internet site for the purpose of downloading, the "ftp://" file 
transfer protocol is generally assumed. In such cases, many 

20 browser programs permit the specification of a resource 
(e.g., file) by the URN only. Similarly, if one is browsing 
WWW pages, it may reasonably be assumed that the 
"http://" hypertext U-ansfer protocol is in use and should be 
the default protocol unless otherwise specified. Intemet 

25 E-mail addresses are "strings" having the general format: 
"user-name@hostoame". 

Given the electronic nature of the Intemet, these URL 
character strings are usually referenced in electronic docu- 
ments or in printed matter by reproducing the entire string. 
To access a resource, a user will either electronically copy its 
associated string (if the URL string is available 
electronically) to an application (e.g., software program) 
capable of accessing it, or will manually type it into such an 
application (if the URL string is printed in a hard copy 
document). 

Evidently, the minimum knowledge necessary to contact 
another party via E-mail or to send or receive information 
via the Intemet is an Internet address; either an E-mail 

^ address or a URL/URN specifying an FTP or WWW 
resource. Unfortunately, these addresses can be very long 
and difi&cult to remember. 

By way of example, a particular web page might be 
identified by the Intemet URL: 

45 "http;//www,hostcomp.com/pub/indexes/userinfo/ 
homepage.html". 
In this example, "http://** identifies the hypertext protocol 
(the two forward slashes 7/' are a special delimiter used to 
separate the protocol name from the rest of the URL), 

50 "www** refers to the "world wide web", "hostcomp.com" 
refers to a host computer at a conunercial site, "/pub/ 
indexes/userinfo/" identifies a specific directory on the host 
computer's storage database, and "homepage.html" is a file 
specifier for a hypertext web page written in HTML. When 

55 this URL is given to WWW processing software (i.e., a 
"Web Browser**), the hypertext web page is retrieved over 
the intemet and executed for display to the user. It is beyond 
the scope of this specification to go into the details of 
Internet, WWW and FTP protocols and information transfer 

60 mechanisms. However, those of ordinary skill in the art 
already understand and appreciate the underlying principles 
and mechanisms. 

Many Internet sites provide services and information to 
Internet users via WWW, FTP, E-mail, and other mecha- 

65 nisms. Many television and radio news departments, movie 
studios, research laboratories, universities, manufacturers, 
vendors and a variety of others have publicly- accessible 
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WWW or FTP sites. It is not uncommon to see or hear a 
news broadcast refer to an Internet URL by which more 
information on a story can be obtained. Numerous manu- 
facturers provide technical support and documentation via 
the Internet, and print their WWW or FTP addresses in their 
advertisements and literature. 

For the end user, howrever, the explosion of Internet URLs 
and E-mail addresses can be somewhat ovenvhehning. 
These addresses must be remembered or carried around on 
a piece of paper, then manually typed into a computer (or 
other Internet access terminal). This process is cumbersome, 
error-prone, and can be frustrating for the user. 

SUMMARY OF THE INVENTION 

Although the foregoing discussion has been directed 
almost exclusively to accessing and exchanging information 
via "the" Internet, those of ordinary skill in the art will 
immediately understand that it applies equally well to other 
internets (non-capitalized), and that the ensuing description 
of the invention should be considered as being applicable to 
the most general set of applications. 

It is, therefore, an object of the present invention to 
provide a technique for accessing inter-network (internet) 
resources which does not require memorization of long 
Internet resource specifiers (URLs). 

It is a further object of the present invention to provide a 
technique for accessing inter-network resources without 
manual entry of a long resource specifier. 

It is a farther object of the present invention to provide a 
technique for encoding inter-network resource specifiers 
into an electronically readable symbol. 

It is a further object of the present invention to provide a 
technique for electronically scanning an electronically read- 
able symbol and automatically accessing an inter-network 
resource specified by the symbol. 

According to the invention, a machine-readable printed 
symbol is encoded with a data resource identifier for iden- 
tifying a data resource on a data communications network. 
An electronic scanning mechanism such as a bar code wand 
or scanner is used to read and decode the machine-readable 
printed symbol to retrieve the data resource identifier. A 
computer to which the bar code wand or scanner is con- 
nected receives the data resource identifier and, under the 
control of application software resident on the computer, 
operates on said data resource identifier to store the data 
resource identifier and/or to establish a data communications 
session and access the data resource specified by the data 
resource identifier via a network interface (e.g., modem or 
LAN card). 

According to an aspect of the invention, the machine 
readable printed symbol can be a bar code. 

According to another aspect of the invention, the data 
resource identifier encoded into the machine readable 
printed symbol can be an Internet Universal Resource Loca- 
tor. 

According to another aspect of the invention, the data 
resource identifier encoded into the machine readable 
printed symbol can be an Internet E-mail address. 

According to another aspect of the invention, the data 
resource identifier can be encoded into the printed symbol in 
a plain-text format. 

Other aspects of the invention provide for reducing the 
size of the data resource identifier prior to encoding by 
partial or full tokenization, or by replacing portions of the 
resource specifier with numerical ID's. For example, an 
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Internet site computer can be represented by a 32-bit 
numerical host ID. 

Another aspect of the invention provides for encoding a 
resource identifier (ordinarily a file name would be used) as 
5 a numerical Resource ID which can be interpreted by the site 
computer on which the data resource represented by the 
resource identifier resides. 

The inventive techniques provide for several tokenization 
methods of reducing the size of a data resource identifier, 
including, but not limited to: replacing common character 
sequences with corresponding tokens, encoding protocol 
names (e.g., http, ftp, etc.) as tokens, etc. 

By providing a user with a technique for accessing data 
resources on commxmications networks by scanning a 
printed symbol, the user is no longer required to memorize 
lengthy and cryptic strings of characters. Access to data is 
dramatically simplified, and the tedium of manual entry of 
resource identifiers is eliminated. 
20 Other objects, features and advantages of the invention 
will become apparent in light of the following description 
thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 FIG. 1 is a block diagram of apparatus for accessing 
Internet resources using a bar-code scanner, according to the 
invention. 

FIG. 2 A is a block diagram illustrating a technique for 
directly storing an Internet URL or E-mail address in a 
bar-code and accessing an Internet resource using the bar 
code, according to the invention. 

FIG. 2B is a block diagram illustrating a technique for 
partially-encoding an Internet URL or E-mail address in a 
bar-code and accessing an Internet resource using the bar 
code, according to the invention. 

FIG. 2C is a block diagram illustrating another technique 
for encoding an Internet URL or E-mail address in a 
bar-code and accessing an Internet resource using the bar 
^ code, according to the invention. 

FIG. 2D is a block diagram illustrating still another 
technique for encoding an Internet URL or E-mail address in 
a bar-code and accessing an Internet resource using the bar 
code, according to the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The present invention provides a technique for encoded 
printed presentation and manipulation of addresses of data 

50 and/or information resources located on an internet, e.g., the 
Internet. The printed form of the addresses can be, for 
example, a bar-code, or other digitally encoded representa- 
tion which can be scanned electronically. A terminal device 
for Internet access (e.g., a personal computer or smartphone 

55 adapted to data services) is provided with a scanner for 
reading the encoded address. Application software running 
on the terminal device would then use the scanned address 
to establish a network connection, or simply to store the 
scarmed address for later access. Using this technique, it is 

60 possible to scan a bar coded representation of a WWW site 
address (printed, for example, on a business card, in a 
newspaper ad, or the like) and to automatically and imme- 
diately generate an Internet connection to the WWW site and 
to display/activate a web page. In its simplest form, the 

65 inventive technique can be implemented as a bar-code 
scanner and decoder connected as a keyboard "wedge" 
which enters characters into a computer by emulating user 
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keystrokes. (A "wedge" is simply a piece of hardware (not 
shown) connected between a computer keyboard and pro- 
cessor the function of which is, as mentioned, to emulate a 
typically long series of keystrokes.) 

FIG. 1 is a block diagram of apparatus 100 for accessing 
Internet resources using an electronic scanner 110, e.g., a bar 
code wand or scanner. The electronic scanner 110 scans an 
encoded symbol 120, into which an inter-network resource 
or E-mail address has been encoded and provides an output 
which is an electronic signal (in digital, computer-readable 
format) representative of the scanned symbol 120. A decoder 
130 (e.g., a bar-code decoder, if bar codes are used) converts 
the electronic signal representative of the scanned symbol 
120 into a computer readable form (e.g., binary or textual 
information). Acomputer 140 (or processor in a smartphone 
or other intelligent terminal device), under the control of 
application software 150, receives the computer-readable 
form of the encoded inter-network resource or E-mail 
address and uses it to establish an inter-network connection 
to the specified address via a network interface 160. (As 
mentioned hereinabove and hereinbelow, such resource 
specifiers can simply be stored, for subsequent use in 
accessing sites on the internet.) The network interface 160 
can be a LAN connection to an inter-networked LAN, a 
dial-up network connection via the public switched tele- 
phone network (PSTN), or any other suitable network con- 
nection technique (e.g., ATM, ISDN, etc.). 

The encoded symbol 120 can be an ordinary bar code (one 
dimensional pattern of bars and spaces between bars, the 
bars and spaces having varying width), or any suitable type 
of symbol, such as Postnet code (used by the US Post Office 
to specify mail routing information), or a more elaborate 
two-dimensional code, such as PDF-417 or other stacked bar 
code technology. 

The present invention provides for several different meth- 
ods of encoding a resource address (e.g., Internet URL, 
E-mail address, or other similar network specifier) into a 
symbol. One such technique involves selecting an encoding 
scheme (such as is available with many bar code standards) 
which permits direct encoding of textual information. Using 
this technique, the resource address is encoded directly into 
the symbol in its "plain text" form. For resource addresses 
which are short enough to fit within a bar code, or for denser 
encoding techniques (such as PDF-417), this direct encoding 
technique is the simplest approach. 

FIG. 2A is a block diagram illustrating such a direct 
encoding technique 200A A network resource address 210 
(an Internet URL for a web page is shown) is encoded 
directly into a symbol 220A(e.g., a bar code symbol 120). 
The symbol 220A is represented in FIG. 2A as a box with the 
encoded information in it. This symbol 220A can be pro- 
duced by any suitable printed symbol technology which is 
capable of encoding textual information. Those of ordinary 
skill in the art are acquainted with a wide variety of suitable 
symbol encoding technologies and will immediately appre- 
ciate the suitability of those technologies for use according 
to the present invention. For example, barcode-printers 
made by Zebra Technologies of Everett, Washington incor- 
porate a symbol encoding technology. 

Application software 23 OA, corresponding to application 
software 150, running on a network terminal device (e.g., a 
personal computer or other intelligent terminal device such 
as 140) accepts the data (URL) encoded in the symbol 220A 
(retrieved by scanning as shown and described hereinabove 
with respect to FIG. 1) and interprets the data as a network 
resource address. After decoding the symbol, the application 
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software 230Acan generate a request 240A to connect to the 
specified resource or E-mail address 210. The application 
software 230A then automatically establishes a network 
session to connect to the specified network resource address, 

5 behaving exactly as if the resource address were entered 
manually by a user. Application software for performing 
such network access (i.e., assxmiing that an address has 
previoxisly been stored, or has previously been loaded via an 
active internet coimection) is well known to those of ordi- 

jQ nary skill in the art. Two notable examples of such appU- 
cation software ("browsers") are Netscape (TM) and Mosaic 
(TM). 

Most network browser programs such as these also have 
"address book** and "favorite places" (or "bookmark") capa- 

15 biUty for storing firequendy used E-mail addresses and 
resource identifiers. As an altemative to manual entry of 
these data items, the present inventive techniques can be 
employed to "scan" in E-mail addresses or resource speci- 
fiers from business cards, advertisements, product literature, 

20 etc., for storage in these "address book" and/or "favorite 
places" databases. As before, the application software 230A 
can treat the scanned, encoded address in much the same 
manner as it would treat a manually entered network 
address, 

25 Another technique for encoding an E-mail address or 
other resource locator (e.g., URL) into a symbol is to 
"tokenize" frequently-used character sequences, such as 
"http:/r, "ftp://", ".edu", ".com", etc., into a compact form 
("token") and to replace the plain text character sequence in 

30 the E-mail address or resource locator with the token. This 
technique is described below with respect to FIG. 2B. 
Additionally, the network host for the site specified in the 
network resource locator can also be referred to by a 
numerical address. For example, on the Intemet, any site 

35 computer has a 32-bit IP address. This IP address can be 
specified as decimal text, hexadecimal text, or as a 32-bit 
binary number, and encoded into the resource locator instead 
of a textual form of the IP address which usually occurs in 
URL's. It is within the capabilities of Internet's access 

40 protocols to address and connect to sites in this manner. 
Those of ordinary sldU in the art will immediately appreciate 
that this technique has applicability to a more general set of 
inter-networks, beyond Intemet. It is within the spirit and 
scope of the present invention to apply the invenrive tech- 

45 niques to any suitable network and addressing scheme. 
FIG. 2B is a block diagram illustrating a technique 200B 
for partial encoding (tokenizing/comp action) of a network 
resource address 210 (such as an Internet URL or E-mail 
address) into a printed symbol 220B, and accessing an 

50 Internet resource using the symbol 220B, In much the same 
manner as shown and described with respect to FIG. 2A, a 
network resource address 210 (an Intemet URL for a web 
page is shown) is encoded into a symbol 220B (e.g., a bar 
code symbol). Unlike the direct encoding technique of FIG. 

55 2A, however, the symbol 220B is encoded with a partially- 
tokenized form of the network resource address 210, with 
tokens 222B (short unique symbols or character sequences) 
replacing firequently occurring character sequences (e.g., 
protocol specifiers such as "ftp://" and "http://", or common 

60 delimiter characters "/", ".", "_", or common character 
sequences such as ".edu", ". com", "net", etc.). Thus, a token 
can be used for compaction and/or to replace a delimiter, for 
which a direct bar code transladon may not be available, 
with a series of symbols that can be directly translated. 

65 Additionally, the site specifier (e.g., "hostname.com") is 
replaced with a numerical ID 224B (e.g., intemet 32-bit IP 
address) in the symbol 220B. In binary form, an Internet IP 
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can be completely specified in four bytes. The resource 2. Providing the printed symbol, such as a bar code, to one 

specifier (filename) portion of the resource address 210 (i.e., or more users on a printed medium, such as a business 

"homepage.html'') is encoded as plain text 226B. card, plastic card, newspaper or magazine 

As described above with respect to FIG. 2A, appUcation advertisement, product brochure etc. 
software 230B running on a network terminal device (e.g., 5 3. Scanning and decoding the symbol with an electronic 

a personal computer or other intelUgent terminal device such scannmg device/decoder to produce data representing 

as 140) accepts the data (URL) encoded in the symbol 220B ^he inter-network resource address or E-mail address 

(retrieved by scanning as shown and described hereinabove encoded mto the symbol. 

with respect to FIG. 1) and interprets the data as a network 4. Using the data retrieved from the symbol in (3) above 

resource address. The application software 230B uses lO to reference a resource or E-mail address on an 

request 242B for requesting a connection to the network site internetwork, such as the Internet 

specified by the numeric identifier 224B, request 244B for As an alternative to step (4) above, the decoded data from 

selecting the protocol specified by the token(s) 222B and the symbol retrieved in step (3) above can simply be stored 

request 246B for requesting the resource specified by the in, for example, an electronic "address book" or list of 
resource specifier 22 6B. 15 "favorite places" for later use in accessing an Internet 

HG. 2C is a block diagram iUustrating another technique resource for example. 

200C for encoding an Internet URL or E-mail address 210 Bar codes have been used m the past in the context of TV 

into a printed symbol 220C and accessing an Internet programmmg guides (c^ VCR+Plus (T>0); The bar codes 

resource using data retrieved by scanning the symbol 220C. P"^^^^ P^^^^ed TV gmdes, include data about pro- 
In this case, the plain text resource locator 210 is fully- 20 grams and viewmg tunes, and are used for automaUcally 

tokenized (digitally compressed) by any suitable technique PJ^f^^^^^^f ^ (.^^!^^° ^^"^ Recorder). VCR+Plus 

(e.g., Huffman coding, tokenization of frequenUy used char- (™) bar codes, and similar techniques for representmg TV 

acter sequences, etc.). ITie application software 230C must programmmg information are used locally between the 

re-expand the fully-tokenized symbol into a full resource scanning apparatus and a TV. Unhke the present mventive 
locator or E-mail address, which is used in a network ^5 technique, however, they do not encode unique resources 

connection request 240C to access the specified network addresses but, rather, time and channel data which is loca- 

resource dependent (i.e., different geographical locations have 

™^ ' . ui 1 J- n . *• * *u different programming based upon the local stations which 

FIG. 2D is a block diagram illustrating yet another .i. • \ r Z .i, 

. 1. ■ 'ynixr^ c j- i . T- i carrv the programmmg). Further, there is no interaction 

technique 200D for encoding a resource locator or E-mail ■ i j • u j T i • • • *u 

J J -iiA • . - . ^ u 1 -i-niT^ J 30 mvolved m bar-code television programmmg; the com- 

address 210 mto a pnnted symbol 220D, and accessing a , ^ • *i « » i * *u t^/ 

, • J . . - J L • mands are stnctly "one-way — ^namely, to turn on the TV or 

network resource using data retnevcd by scanmog the , , / , / , ^. , 

• . J u 1 '^inrx f «u • * J u 1 ■ VCR and select a channel at a particular time, 

pnnted symbol 220D. In this case, the pnnted symbol is r^rn- u- 

J J L t- .1 'ii'^T-i r * 1 The following patents, mcorporated by reference herem, 

encoded by substituting a token 222D for the protocol , r i*j • 

'c c 1 * • L * are cited as representative of related pnor art: 

specifier portion oi the resource locator, a numeric host n ^ a ^ca ao^ ^ * u u u 

■J ^^^i^i^T .TTA\- J. f * 1 % 35 U.S.Pat. No. 4,654,452 descnbes a system which uses bar 

identmer224D (Host ID) is used to reference a network site, . ^ j ^ £ j ^ a *• j 

J . ^ J /n TT>i\ '^i/TTA • codes for identification purposes and for function command 

and a numenc resource identifier (Resource ID) 226D is jr u i • * t *u- * j 

J, r wu \, 1 •* T 4U* purposes for a home ordenng system. In this system, orders 

used to reference a resource at the network site. In this case, ^ i a c T V • *u a- * a ^ 

^ . J.. J , can be placed from a user s home using the direct dial 

a computer at the network site IS readily programmed, such .i. ^.it-u j i •♦j 

.K c -J * Li ^ * 1 r *u • telephone network. The orders are placed from pnnted 

as with use of an mdex table, to translate the numenc / . , , ^ ^ ■ ^ ♦u 

n Ti^ i-^/TT^ • * c f n 40 malenals such as catalogues, newspaper mserts or other 

Resource ID 226D mto a specific resource reference. By . ^- • .-ill j * c *• u 

. r r u 1 * c.u • . J u 1 ■ advertismg material which carry an Item identification bar 

using this form of symbol, the size of the prmted symbol ,s ^ » ^ ^ description of an item. This bar code is 

kept as small as possible. • j • * *i. , i -m. 

^ ^ . . scanned mto a processing device at the user s location. The 

As described above with respect to FIG. 2D application ^^^^ ^^^^^ identification data (an item ID number, 

software 230D ninmng on a network termmal device (e.g ^^^^^ UPC-Universal Product Code) and transactional 

a personal computer or other inteUigem termmal device) infonnation related to the vendor of the item. The processing 

accepts the data (URL) encoded m the symbol 220D device is operated by the user depressing switches to invoke 

(retrieved by scanning as shown and described herema ^^^.^^ ^^^.^^ ^^^^^ ^^^^^^ ^^^^^^ ^^^^^^ 

with respect to FIG. 1) and interprets the data as a network responses (e.g., yes, no, etc.) in response to prompts on a 

resource address. The application software 23 OD uses display. These prompts are generated either locally within 

requ^t242D forrequestingaconnecUonto thenetw^^^^^ the processing device or remotely by a vendor^s host com- 

specificd by the numenc identifier 224D, request 2 44D for ^^^^ computer communicates with the 

selecting the protocol specified by the token(s) 222D and recessing device over the direct dial telephone network via 

request 246D for requesting the resource specified by the ^ ^^^^^ ^^^^^ purchases from different 

numeric Resource ID 226D. merchants, cartridges containing transactional information 

When attempting to encode a long Internet URL into a for various merchants are provided. Alternatively, a fixed 

low-density bar code, there may be insufficient physical memory containing transactional information relating to a 

space for a symbol which encodes the entire URL. This is number of different merchants can be used. En this case, one 

especially true when there is limited printing space or more bar codes can serve to identify the different mer- 
available, such as on a business card. In such a case, the gg chants and, if desired, to provide data associated with the 

techniques described hereinabove with respect to FIGS. 2B, merchants. 

2C, or 2D are generally prefened. ^vay of contrast, the present inventive techniques 

In general, a method of using the present inventive permit data resources to be accessed over the Internet. No 

techniques consists of performing the following steps: vendor-specific information is required to be stored. The 
1. Encoding and printing a symbol representing an inter- 65 present inventive techniques require only that a resource 

network resource address or E-mail address using one locator be encoded into a printed symbol such as a bar-code, 

of the techniques described hereinabove. If transactional processing is required, this can be accom- 
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plished via WWW or similar facilities once the resource 
connection is established. For example, if a vendor wishes to 
employ the present inventive techniques to sell a product 
over the Internet, he simply encodes the URL of a web page 
into a symbol in an advertisement. The web page, under 5 
control of HTML, can guide the transaction process. The 
vendor identification is implicit in the web page 
specification, and all of the transaction process is controlled 
by the remotely stored web page. 

U.S. Pat. No. 5,292,004 describes a technique by which 
bar codes may be used to assist in sending messages, 
documents, parcels, etc. In this system, the bar-code con- 
tains two distinct data items: an identifier and a locator. The 
identifier is formed from the recipient's geographical area 
code and phone number. The locator is formed from the 
recipient's geographical coordinates. 

By way of contrast, the present inventive techniques 
encode a "virtual" address, unlike a geographical address 
(e.g., street address or map coordinates). A printed symbol 
representation of an Internet address does not identify a 20 
recipient but, rather, a virtual location that can be publicly 
accessed. It cannot be uniquely identified by a telephone 
number and geographical coordinates. 

U.S. Pat. No. 5,288,976 describes the use of bar codes in 
information, transactional and other system and service 25 
applications, and specifies encoding of an instruction field 
and a reference field into a bar code. The instruction field 
defines the action (or actions) to be performed on data in the 
reference field. The action performed on the data may be, for 
example, to interpret the data as a telephone number and to 3Q 
dial it. 

The present inventive techniques do not require an 
"instruction field" since the present invention encodes only 
resource locator or E-mail addresses into a printed symbol. 
Further, U.S. Pat. No. 5,288,976 does not teach any method 35 
for encoding of strings as long as an Intemet URL into a 
short bar code, such as those described hereinabove with 
respect to the present inventive techniques. 

Although specific embodiments of the invention have 
been described in detail above, various other objects, ^ 
features, advantages and embodiments of the invention 
would be readily apparent to one having ordinary skiU in the 
art to which this invention most nearly pertains, all of which 
are deemed to fall within the spirit and scope of the present 
invention, as defined by the following claims. 45 

What is claimed is: 

1. A system for accessing a network data resource without 
manual entry of a resource specifier, for use with a machine - 
readable printed symbol encoded with a data resource speci- 
fier identifying a virtual location of a data resource on a data 
commimications network where there is insufficient physical 
space for encoding the entire data resource specifier on said 
printed symbol, comprising: 

means for creating a reduced data resource specifier by 
replacing character sequences in said resource specifier 55 
string with corresponding tokens representing at least 
one of said character sequences, wherein said data 
resource specifier is encoded into the printed symbol in 
a compressed format; 
an electronic scanning mechanism for reading and decod- 60 
ing said machine-readable printed symbol to retrieve 
said reduced data resource specifier encoded therein, 
and for providing an electronic signal representative of 
said reduced data resource specifier; 
a computer connected to said electronic scaiming mecha- 65 
nism for receiving said electronic signal, said computer 
being responsive to application software residing there- 



upon to operate on said electronic signal under control 
of said application software; and 
a network interface connected to said computer for estab- 
lishing communication with said data communications 
network for the purpose of accessing said data resotirce 
whose virtual location is identified by said reduced data 
resource specifier. 

2. A system according to claim 1, wherein: 

said machine-readable printed symbol is a bar code. 

3. A system according to claim 1, wherein: 

said printed symbol is an encoded Intemet Universal 
Resource Locator. 

4. A system according to claim 1, wherein: 

said printed symbol is an encoded E-mail address. 

5. A system according to claim 1, wherein: 

said data resource specifier is encoded into the printed 
symbol in a partially takenized format. 

6. A system according to claim 1, wherein: 

said data resource specifier is encoded into the printed 
symbol in a format which includes a numerical network 
site identifier. 

7. A system according to claim 1, wherein: 

said data resource specifier is encoded into the printed 
symbol in a format which includes a numerical 
resource identifier. 

8. A method of encoding a data resource specifier without 
manual entry of said resource specifier into a machine - 
readable printed symbol where there is insufficient physical 
space for encoding the entire data resource specifier on said 
printed symbol, comprising: 

providing a resource specifier string that identifies a 
virtual location of a data resource on a data communi- 
cations network; 

providing a set of uniquely identifiable tokens for repre- 
senting specific character sequences, each of said 
tokens representing a specific character sequence; 

creating a reduced resource specifier by replacing char- 
acter sequences in said resource specifier string with 
corresponding tokens representing those character 
sequences; and 

encoding said reduced resource specifier into a machine- 
readable printed symbol said data resource specifier is 
encoded into the printed symbol in a compressed 
format. 

9. A method according to claim 8, wherein: 

one or more of said tokens are provided for representing 
a protocol-name portion of said resource specifier 
string. 

10. A method according to claim 8, wherein: 

one or more of said tokens are provided for representing 
commonly -occurring sequences of characters. 

11. A method according to claim 8, further comprising: 
encoding a network site identification into said reduced 

resource specifier as a numerical host ID. 

12. A method according to claim 8, further comprising: 
encoding a resource identifier into said reduced resource 

specifier as a nimierical resource ID. 

13. A method according to claim 8, wherein: 

said machine -readable printed symbol is a bar code. 

14. A method of encoding a data resource specifier into a 
machine -readable printed symbol without manual entry of 
said resource specifier, where there is insufficient physical 
space for encoding the entire data resource specifier on said 
printed symbol and using the symbol to access a resource on 
a data communications network, comprising: 
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providing a resource specifier string that identifies a 
virtual location of said data resource on the data 
communications network; 

providing a set of uniquely identifiable tokens for repre- 
senting specific character sequences, each of said ^ 
tokens representing a specific character sequence; 

creating a reduced resource specifier by replacing char- 
acter sequences in said resource specifier string with 
corresponding tokens representing those character 
sequences; 

encoding said reduced resource specifier into a machine- 
readable printed symbol said data resource specifier is 
encoded into the printed symbol in a compressed 
format; 

scanning said machine-readable printed symbol and 
decoding said symbol to retrieve said reduced resource 
specifier encoded therein; 

establishing a data communications session with said data 
communications network; and 



12 

using said reduced resource specifier to access said data 
resource identified by said reduced resource specifier. 

15. A method according to claim 14, wherein: 

one or more of said tokens are provided for representing 
a protocol-name portion of said resource specifier 
string. 

16. A method according to claim 14, wherein: 

one or more of said tokens are provided for representing 
commonly-occurring sequences of characters. 

17. A method according to claim 14, further comprising: 
encoding a network site identification into said reduced 

resource specifier as a numerical host ID, 

18. A method according to claim 14, further comprising: 
encoding a resource identifier into said reduced resoxirce 

specifier as a numerical resource ID. 

19. A method according to claim 14, wherein: 

said machine -readable printed symbol is a bar code. 
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[57] 



ABSTRACT 



A novel transaction-enabling system is disclosed, wherein a 
transaction-enabling Java-Applet is embedded within 2-D 
bar code symbol. An HTML-encoded document and code 
associated with the transaction-enabling Java-Applet is cre- 
ated and stored in an HTTP server for use in enabling a 
predetermined information-related transaction. When a bar 
code symbol encoded with a transaction-enabling Java- 
Applet is read using a bar code symbol reader interfaced 
with a Java-enabled Internet terminal, the corresponding 
code is automatically accessed and the HTML-encoded 
docxunent is displayed at the terminal, and the transaction- 
enabling Java-Applet initiated for execution so that the 
customer, consumer or client desiring the transaction can 
simply and conveniently conduct the information-related 
transaction over the Intemet. 

9 Claims, 20 Drawing Sheets 
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FOR EACH SAID WWW INFORMATION RESOURCE, 
RECORDING IN A COMPUTER-BASED INFORMATION 
STORAGE STRUCTURE THE FOLLOWING INFORMATION 

ELEMENTS 

1. URL FOR THE WWW INFORMATION RESOURCE; 

2. TITLE FOR THE WWW INFORMATION RESOURCE; 

3. DESCRIPTION OF CONTENT AT THE WWW 
INFORMATION RESOURCE; 

4. DATE OF LAST VISIT TO RESOURCE. 



GENERATE AN URL-ENCODED BAR CODE SYMBOL 
INFORMATION STRUCTURE FOR EACH SAID WWW 
INFORMATION RESOURCE AND RECORD SAME IN 
RESPECTIVE COMPUTER-BASED INFORMATION 
STORAGE STRUCTURE 
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FOR EACH www INFORMATION STRUCTURE, 
PRINT AN INFORMATION SET COMPRISING 

1. THE URL FOR THE WWW INFORMATION RESOURCE; 

2. THE URL-ENCODED BAR CODE SYMBOL; 

3. THE TITLE FOR THE WWW INFORMATION RESOURCE; 

4. THE DESCRIPTION OF CONTENT AT THE WWW 
INFORMATION RESOURCE; AND 

5. DATE OF LAST VISIT TO INFORMATION RESOURCE. 



TRANSPORT THE PRINTED INFORMATION SET TO REMOTE 
SITE OR LOCATION ( OPTIONAL ) AND READ URL-ENCODED 
BAR CODE SYMBOL TO TRAVERSE THE WEBSITE SURF 
COURSE REPRESENTED THEREBY 
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READ BAR CODE LABEL ON PACKAGE USING SCANNER 
AT PACKAGE ROUTING SUBSYSTEM IN ORDER TO OBTAIN 
THE URL AND ZIP CODE ENCODED THEREIN 



USE THE ZIP CODE TO ROUTE THE PACKAGE 
AT THE PACKAGE ROUTING SUBSYSTEM LOCATED ^ 
AT THE REMOTE STUB STATION OF THE SYSTEM U 
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USE THE URL TO ACCESS THE RTD INTERNET 
SERVER AND UPDATE THE LOCATION OF THE 
PACKAGE WITHIN THE SYSTEM 
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READ BAR CODE LABEL ON PACKAGE USING THE PACKAGE 
DELIVERY COMPUTER SYSTEM ABOARD THE DELIVERY TRUCK 
OR IN-HAND OF DELIVERY-PERSON IN ORDER TO OBTAIN 
THE URL ENCODED THEREIN 



USE THE URL TO ACCESS THE RTD INTERNET SERVER AND 
OBTAIN INFORMATION STORED IN THE BACK-END RDBMS 
THEREOF RELATING TO THE DELIVERY OF THE PACKEGE TO ITS 
LISTED DESTINATION 



USE THE ACCESSED INFORMATION TO DELIVER THE PACKAGE 
AND THEN ACCESS THE RTD INTERNET SERVER TO SEND 
DELIVERY CONFIRMATION INFORMATION TO THE RDBMS 

TO UPDATE DELIVERY STATUS INFORMATION OF THE PACKAGE 
WITHIN THE SYSTEM 
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INTERNET-BASED SYSTEM FOR "link" spedfying the Internet address of another Web-site 

ENABLING INTOEUVIATION-RELATED (i e., aaother HTML document), then the user can access 

TRANSACTIONS OVER THE INTERNET (i.e., "surf to") this other Web-site by simply "clicking on" 

USING JAVA-ENABLED INTERNET or selecting the highlighted URL with his or her pointing 
TERMINALS PROVIDED WITH BAR CODE 5 device (i.e., "mouse") in a conventional manner. The ability 

SYMBOL READERS FOR READING JAVA- to connect to other Web-sites by simply pointing and chck- 

APPLET ENCODED BAR CODE SYMBOLS ing on highlighted URLs embedded in an HTML document 

has contributed enormously to the growth and popularity of 
RELATED CASES the loteraet in the last few years. 
This Application is a Continuation-in-part of: Application If the user desires to connect to a Web-site that is not 
Ser. No. 08/846,219 entitled "Programmed Bar Code Sym- referenced in a HTML document viewed through a browser 
bol Reader For Accessing Internet-based Information program, then the user oftentimes finds it necessary to 
Resources By Scanning Java-Applet Encoded Bar Code manuaUy enter the URL of the Web-site (e.g., "http:// 
Symbols"fiIedApr, 25, 1997; Application Ser. No, 08/838, www.metrologic.com") into the browser program. This 
501 entitied "Internet-Based System And Method For Track- requires manually pressing a sequence of keys on a key- 
ing Objects Bearing URL-Encoded Bar Code Symbols^' by board or remote control device, corresponding to the char- 
David, M. Wilz, Sr. and C. Harry Knowles, filed Apr. 7, 1997 acters of the URL being selected. In addition to being time 
Qow U.S. Pat. No. 9,869,819, which is a Continuation-in- consumiog, this Web-site surfiDg technique is prone to 
Part of AppUcatioQ Ser. No. 08/820,540 entitled "System errors> causing the browser program to connect to the wrong 
And Method For Composing And Prmting URL-encoded Web-site or return a message stating that the Domain Name 
bar code symbol lists And Menus For Use In Visiting of the Web -site sought after cannot be found. From practical 
Internet-Based Information Resources By Scanning The point of view, this is quite fmstrating to the Internet user. 
Same" by Harry Knowles, filed Mar. 19, 1997, which is a More recently, with the growth and ever increasing com- 
Continuation-in-part of Appfication Ser. No. 08/753,367 plexity of the WWW, it is becoming popular to use printed 
filed Nov. 25, 1996; Application Ser. No. 08/645,331 filed ^ pubUcations (e.g., magazines, catalogues, directories, etc.) 
May 3, 1996 now U.S. Pat. No. 5,244,227; Apphcation Ser. which list Web--site, correspoading URLs and content 
No, 08/615,054 filed Mar. 12, 1996; Application Ser. No. descriptions, as navigational aids, much in same way that the 
08/573 ,949 filed Dec. 18, 19 95 now abandoned; Application TV GUIDE® magazine is used to help viewers select 
Ser. No. 08/292,237 filed Aug. 17, 1994 now U.S. Pat. No. programs during television viewing. Again, however, each 
5,808,885; Apphcation Ser. No. 08/365,193 filed Dec. 28, time a Usted Web-site is to be viewed, the user is forced to 
1994 now U.S. Pat. No. 5,557,093; Application Ser. No. manually enter into the Internet browser program, the 
08/293,493 filed Aug. 19, 1994 now U.S. Pat. No. 5,585, lengthy character string associated with the URL of the 
789; application Ser. No. 08/561,479 filed Nov. 20, 1995 Web-site being selected. Only thereafter, does the browser 
now 5,661,292; Apphcation Ser. No. 08/278,109 filed Nov. program automatically connect the user's chent system (i.e., 
24, 1993 now U.S. Pat. No. 5,484,992; Apphcation Ser No. Internet Terminal) to the Internet Server computer support- 
08/489,305 filed Jun. 9, 1995 now abandoned; Ser. No. ing the selected Web-site, 

08/476,069 filed Jun. 7, 1995 now 5,591,953; and Apphca- While the development of HTML and GUI-based Web 

tion Ser. No. 08/584,135 filed Jan. 11, 1996 now U.S. Pat browser programs have made accessing Web -sites relatively 

No. 5,616,908. Each said patent apphcation is assigned to simple, the above shortcomings and drawbacks of prior art 
and commonly owned by Metrologic Instruments, Inc. of ^ Internet technology clearly indicate a great need in the art for 

Blackwood, N.J. and is incorporated herein by reference in an improved system and method of accessing and processing 

its entirety. information resources on the Internet. 



BACKGROUND OF INVENTION 

45 

1. Field of Invention 

The present invention is directed to a novel bar-code 
symbol driven Internet Access Terminal, and method of 
accessing Internet-based information resources by scanning 
bar code symbols encoded with Uniform Resource Locators 
(URLs) or Domain Name/Path Name (DN/PN) portions 
thereof indicating the location of such information resources 
on the Internet. 

2. Background of the Invention 

Presently, several techniques have been developed for ss 
connecting to or accessing (i.e., "surfing** among) Intemet- 
bascd information resources on the World Wide Web 
(WWW) using a conventional graphical user interface (GUI) 
based Internet browser programs, such as the Navigator® 
from Netscape Communications, Inc. or the Internet eo 
Explorer® from Microsoft, Inc. The availabihty of any 
particular Web-site surfing technique depends on where the 
Internet user finds him or her self in the Internet browser 
program at any particular instant of time. 

For example, if one is currently at a Web -site (i.e., in a 65 
particular HyperText Markup Language (HTML) 
document), at which there is a highhghted or embedded 



OBJECTS AND SUMMARY OF THE PRESENT 
INVENTION 

Accordingly , it is a primary object of the present inven- 
tion to provide an improved method and apparatus for 
accessing and navigating among information resources on 
the Internet, while avoiding the shortcomings and draw- 
backs of prior art systems and methodologies. 

A further object of the present invention is to provide an 
Internet Access System which includes an bar code symbol 
reader for reading DN/PN-encoded (Domain Name and Path 
Name encoded) or URL-encoded (Uiuform Resource Loca- 
tion encoded) bar code symbols printed on various types of 
objects, including print media, which, when read thereby, 
automatically connects the Internet Access System to the 
Internet Server that contains the information resource speci- 
fied by the scanned DN/PN-encoded or URL-encoded bar 
code symbol. 

A further object of the present invention is to provide such 
Internet Access System, wherein the bar code symbol reader 
may be a laser scanning bar code symbol reader, a CCD-type 
bar code symbol, or a Wand-type bar code symbol reader. 

A further object of the present invention is to provide such 
an Internet Access System, wherein the DN-encoded bar 
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code symbol printed on various types of print media is a 
DN/PN-encoded truncated-type bar code symbol, having a 
very low height to length ratio, thereby allowing many 
URL-encoded bar code symbols to be printed on a single 
sheet or page of a Web-site guide, along with their corre- 
sponding human-readable URLs and content descriptions. 

A further object of the present invention is to provide such 
an Internet Access System, wherein the URL-encoded bar 
code symbol printed on various types of print media is a 
URL-encoded truncated-type bar code symbol, having a 
very low height to length ratio, thereby allowing many 
URL-encoded bar code symbols to be printed on a single 
sheet or page of a Web-site guide, along with their corre- 
sponding human-readable URLs and content descriptions. 

Another object of the present invention is to provide such 
an Internet Access System in the form of a desktop, laptop 
or palmtop computer system that is connected to the Internet 
by way of an Internet Service Provider (ISP), wherein the 
computer system has a GUI-based web browser program 
and a programmed bar code symbol scanner interfaced 
therewith for automatically surfing to information resource 
(e.g.. Web-sites) listed in a Web -site guide by simply scan- 
ning corresponding URL-encoded bar code symbols printed 
on the pages thereof. 

A further object of the present invention is to provide an 
Internet Access System in the form of an interactive web- 
based television system, wherein the web-based television 
system comprises a Internet terminal unit connected to the 
Internet by way of an ISP, an audio-visual display monitor 
for displaying graphical and audio information content of 
Web -sites, and a portable Internet surfing device having a 
wireless IR-based communication link to the Intemet ter- 
minal unit and an integrated bar code symbol scanner for 
automatically surfing to (or among) Web-sites listed in a 
Web-site guide by simply scanning corresponding URL- 
encoded bar code symbols printed on the pages thereof. 

A further object of the present invention is to provide such 
an Internet Access System in the form of a Scanner Inte- 
grated Terminal, wherein the Scanner Integrated Terminal is 
connectable to the Internet by way of a wireless (RF) link to 
an ISP, and has an integrated GUI-based web browser 
program, display panel, keypad, and programmed bar code 
symbol scanner for automatically surfing to Web-sites listed 
in a Web-site guide by simply scanning corresponding 
DN-encoded (or URL-encoded) bar code symbols printed on 
the pages thereof. 

Another object of the present invention is to provide a 
novel method of surfing to Web-sites on the Internet by 
scanning URL-encoded bar code symbols into GUI -based 
web browser programs, without the need of manual data 
entry operations or the like. 

A further object of the present invention is to provide an 
Intemet Access System, which includes an optical character 
reader programmed to read the character strings of URLs 
printed on various types of print media which, when read 
thereby, automatically connects the Intemet Client System 
to the Intemet Server that supports the Web-site specified by 
the read URL. 

Another object of the present invention is to provide such 
an Internet Access System in the form of a desktop, laptop, 
palmtop or body-wearable computer system that is con- 
nected to the Intemet by way of an Intemet Service Provider 
(ISP), wherein the computer system has a GUI-based web 
browser program and a programmed optical character reader 
interfaced therewith for automatically surfing to Web-sites 
listed in a Web-site guide by simply reading coaesponding 
URLs printed on the pages thereof. 
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A further object of the present invention is to provide an 
Internet Access System in the form of an interactive web- 
based television system, wherein the web-based television 
system comprises an Internet terminal unit connected to the 

5 Internet by way of an ISP, an audio-visual (AV) display 
monitor for displaying graphical and audio information 
content of Web-sites, and a portable Internet surfing device 
having a wireless IR-based communication link to the 
Internet Terminal unit and an integrated optical character 

10 reader for automatically surfing to Web-sites listed in a 
Web -site guide by simply scanning corresponding URLs 
printed on the pages thereof. 

A further object of the present invention is to provide such 
an Intemet Access System in the form of a Scanner Inte- 

15 grated Terminal, wherein the Scanner Integrated Terminal is 
connectable to the Internet by way of a wireless (RF) link to 
an ISP, and has an integrated GUI-based web browser 
program, display panel, keypad, and programmed optical 
character reader for automatically surfing to Web-sites listed 

20 in a Web-site guide by simply scanning corresponding URLs 
printed on the pages thereof. 

Another object of the present invention is to provide a 
novel method of surfing to Web -sites on the Intemet by 
optically scanning the character strings of URLs into GUI- 

^ based web browser programs, without the need of manual 
data entry operations and the like. 

Another object of the present invention is to provide a 
novel system and method for Printing URL-encoded bar 
code symbols on various types of print media which, when 
read thereby, automatically connects the Internet CUent 
System to the Internet Server that supports the Web-site 
specified by the scanned URL-encoded bar code symbol. 
Another object of the present invention is to provide a 

2^ novel system and method of accessing information resources 
on the Intemet by reading Java-Applet encoded bar code 
symbols printed on various types of media. 

Another object of the present invention is to provide such 
a system and method, wherein the Internet Ghent System is 

4Q automatically connected to the Internet information 
resources specified by the scanned Applet-encoded bar code 
symbol, for locaEy processing and display in accordance 
with the encoded Applet. 

Another object of the present invention is to provide such 

45 a system in the form of suitably programmed desktop 
Web -linked computer workstation or laptop computer sys- 
tem having a graphical user interface and an Intemet 
browser program having a plug-in type URL-Menu 
Composition/Printing Module that supports the bar code 

50 menu composition, transmission and printing processes of 
the present invention. 

A further object of the present invention is to provide such 
as system, in which the Internet browser program and 
plug-in URL-Menu composition/Printing Module allows the 

55 user to easily compile the following information structure 
during operation of the Intemet browser program: a list of 
himian-readable URLs corresponding to a set or course of 
information serving Web-sites, a set of URL-encoded bar 
code symbol data stmctures corresponding thereto, a set of 

60 titles assigned to the URLs, a set of brief descriptions of 
content served at the Web -sites, and date or dates the set of 
Web-sites were last visited by the compiler, for subsequent 
printing in the form of menu. 

A further object of the present invention is to provide a 

65 such a system, in which the compiled information stmcture 
can be electronically transmitted to a remote site, by e-mail, 
facsimile transmission, or other protocol available over the 
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Internet, and thereafter printed out using appropriate print- and method,, wherein at each remote hub station witliin the 

driver software, so that the Web-sites listed in the compiled system: the URL7ZIP-CODE encoded bar code symbol is 

information structure can easily visited by reading the automatically scanned; the encoded destination Zip Code is 

corresponding URL-encoded bar code symbol into the Inter- locally recovered and used to route the package at the hub 
net browser program using a bar code scanner. 5 station; and the locally recovered URL is used to access the 

Another object of the present invention is to provide a Internet Server and update the location of the package 

novel Web-site guide or directory comprising one or more within the system. 

sheets having a plurality of URL-encoded bar code symbols, Another object of the present invention is to provide such 

corresponding human-readable URLs and Web-site content a Web-based package routing, tracking and delivery system 

descriptions printed thereon. and method,, wherein when .the URL/ZIP-CODE Encoded 

Another object of the present invention is to provide a bar code symbol is read by the deliveryman or courier using 

novel Web-based document tracking and management a portable (wireless) Internet Access Terminal, the recovered 

system, in which each printed document (e.g., brochure, URL is used to automaticaUy access the RTD Internet Server 

drawing, 3-D objects or specimens, photograph, and display on the Internet Access Terminal, precise up-to- 

specification, blue-print, and the like) to be tracked and date parcel dehvery information, payment-method terms, 

managed within the system is uniquely assigned and affixed handling instructions and the like. 

with a printed URL-encoded bar code symbol that specifies These and other Objects of the Present Invention will 

(i.e., points to) a particular information storage location become apparent hereinafter. 

within an HTML-encoded relational database management rmicir rMTcr-mnTinxT on rac r»D Awnf^r^ 

system (RDBMS), realized on an Web-based information BRIEF DESCRIPTION OF THE DRAWINGS 

server located on the Internet or behind the corporate For a more complete understanding of how to practice the 

firewall of an HTTP-supporting Intranet. Objects of the Present Invention, the following Detailed 

Another object of the present invention is to provide such Description of the Illustrative Embodiments should be read 

a Web-based document tracking and management system, in in conjunction with the accompanying Drawings, wherein: 
which information relating to a document registered within ^ FIG. 1 is a schematic diagram of the first preferred 

the system can be easily accessed therefrom by simply embodiment of the present invention, in which the Internet 

scanning the printed URL-encoded bar code symbol on the Access System hereof is reahzed in the form of a desktop 

document using the bar code symbol reader associated with computer system shown connected to the Internet by way of 

an Internet Access Terminal (i.e., cUcnt computer system) of an ISP, and having a GUI-based web browser program and 

the present invention. a bar code symbol scanner for automatically surfing to 

Another object of the present invention is to provide such Web -sites fisted in a Web-site guide by simply scanning 

a Web -based document tracking and management system, in corresponding URL-encoded bar code symbols printed on 

which the Internet Access Terminal of each user can be used the pages thereof; 

to: (1) assign a URL-encoded bar code symbol to any ^5 FIG. lA is schematic representation of a single sheet or 

document to be registered with the system; (2) enter page of the Web-site Directory of the present invention, 

document-related information into the information storage showing several URL-encoded (truncated) bar code symbols 

location assigned to the document within the Web -based printed thereon along with their corresponding human- 

RDBMS; (3) print out URL-encoded bar code symbols for readable Urbs and content descriptions; 
attachment to corresponding documents registered within ^ piG. 1B(1) is a schematic diagram of a bar code-driven 

the system; (4) modify at any time the document-related Internet Access System according to a first generalized 

information currentiy stored in the information storage loca- embodiment of tiie present invention, shown reading a bar 

tion assigned to the document within the Web-based code symbol that has been encoded with (i) the program 

RDBMS; and (5) access such document related information command that writes the URL into the information resource 

from the system by simply reading its corresponding URL- "Goto" window (i.e., "Goto'* buffer) of the Internet browser 

encoded bar code symbol. program, (ii) the complete URL of an Internet information 

Another object of the present invention to provide a resource to be accessed, and (iii) the Internet browser 

Web -based package routing, tracking and delivering system program command that executes a Hyper-Text Transmission 

and method that uses URL-encoded bar code symbols on Protocol (HTTP) request on the URL entered into the 
parcels and packages. 50 "Goto" window; 

A further object of the present invention is to provide such FIG. 1B(2) is a schematic diagram of a bar code-driven 

a Web-based package routing, tracking and dehvery system Internet Access system according to a second generalized 

and method, wherein one or more Routing, Tracking and embodiment of the present invention, for automatically (i) 

Delivery (RTD) Internet Server Subsystems are connected to reading a bar code symbol that has been encoded with the 
the Internet and updated at any instant of time with package 55 complete URL of an Intemet information resource to be 

related information produced by either (i) a Package Log- accessed, and (ii) aflBxing thereto a prefix code string rep- 

In/Shipping Subsystem that is located at a product shipping resentative of the program command that writes the URL 

location (e.g., warehouse) and connected to the RTD Internet into the information resource "Goto'' window of the Intemet 

Server by a first data communication link, (ii) a Package browser program, and a sufGx code string representative of 
Routing Subsystem that is located at a hub station and eo the program command that executes a HTTP request on the 

connected to the RTD Intemet Server by a second data URL entered into the "Goto'* window; 

communication link, or (iii) a Portable Package Delivery FIG. 1B(3) is a schematic diagram of a bar code-driven 

Subsystem that is carried by the package dehvery person and Internet Access System according to a third generalized 

connected to the RTD Internet Server by a wireless data embodiment of the present invention, for automatically (i) 
communication link. 65 reading a bar code symbol that has been encoded with only 

Afurtherobjectof the present invention is to provide such the Domain Name ((DN) or underlying IP address) and 

a Web-based package routing, tracking and dehvery system server Path Name portion of the URL of an Internet infor- 
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mation resource to be accessed, (ii) aflSxing thereto prefix the URL into the information resource "Goto" window of 

code strings representative of(l) the program command that the Internet browser program, the complete URL of an 

writes the URL into the information resource "Goto" win- Internet information resoiurce to be accessed (e.g., http:// 

dow of the Internet browser program and (2) the Internet www.moore.com) including the Domain Name (e.g., 

protocol identifier (e.g., "http:/r), and (iii) affixing thereto 5 moore.com) and Path Name portion thereof (e.g., //labels), 

suffix code strings representative of the program command and the Internet browser program command (e.g., RTN) that 

that executes a HTTP request on the URL entered into the executes a HTTP request on the entered URL upon the 

"Goto" Window; reading of the bar code symbol; 

FIG. 1B(4) is a schematic diagram of a bar code-driven FIG. 1E(2) is a graphical representation of the hexideci- 
Intemet Access system according to a fourth generalized 10 mal number string corresponding to the exemplary 1-D 
embodiment of the present invention for automatically (i) URL-encoded bar code symbol of FIG. 1E(1) that is trans- 
reading a bar code symbol that has been encoded with the milled from the bar code symbol reader to the Internet 
complete URL of an Internet information resource to be browser program of the Intemet Access System of the 
accessed, (ii) writing the URL into the information resource present invention; 

"Goto" window of the Internet browser program, and (iii) 15 p[Q 2 is a schematic diagram of the second preferred 

executing a HTTP request on the URL entered into the embodiment of the present invention, in which the Intemet 

"Goto" window; Access System hereof is realized in the form of an interac- 

FIG. 1C(1) is a graphical representation of an exemplary tive web-based television system which comprises a Termi- 

1- D (linear ) URL-encoded bar code symbol of the present nal Unit shown connected to the Intemet by way of an ISP 
invention, containingASCII code elements representative of and has portable Internet Navigation (i.e., surfing) Device 
the complete URL of an Intemet information resource to be having an IR-hnk to the Terminal Unit, and a bar code 
accessed (e.g., http;//www.pepsi.com) as well the program symbol scanner integrated therewith for automatically 
command (e.g., CTL(L)) that writes the URL into the accessing Web-sites listed in a Web-site guide by simply 
informationresource"Goto"windowof the Internet browser scanning corresponding URL-encoded bar code symbols 
program and the program command (e.g., RTN) that ^ printed on the pages thereof; 

executes a HTTP request on the URL entered into the FIG. 3 is a schematic diagram of the third preferred 

"Goto" window; embodiment of the present invention, in which the Internet 

FIG. 1C(2) is a graphical representation of an exemplary Access System hereof is realized in the form of a hand-held 

2- D URL-encoded bar code symbol of the PDF417 Scanner Terminal shown connected to the Intemet by way of 
Symbology, encoded according to the principles of the a wireless link to an ISP, and having an integrated GUI- 
present invention; based web browser program, display panel, keypad, and 

FIG, 1D(1) is a' graphical representation of an exemplary programmed bar code symbol scanner for automatically 

"multiple 1-D" URL-encoded bar code symbol structure surfing to Web-sites listed m a Web-site guide by sunply 

according to the present invention, comprising a pair of 35 scanning corresponding URI,-encoded bar code symbols 

discrete 1-D URL-encoded bar code symbols, wherein the pnni^ on the pages thereof; 

first bar code symbol contains ASCII code elements repre- 4 is a schematic representation of an exemplary 

sentative of the program command (e.g., CTL(L)) that window of an Internet browser program mnning on the 

writes the URL into the information resource "Goto" win- system of FIG. 1, and also an exemplary window for the 

dow of the program, the complete URL of an Internet ^ URL-menu Composition/Printing Module plug-in of the 

information resource to be accessed (e.g., http:// present invention allowing its user to compose, transmit and 

www.metrologic.com), and the Internet browser program P^nt URL-encoded menus according to tiie principles of the 

command (e.g., RTN) that executes a HTTP request on the present invention; 

URL entered into the "Goto" window, whereas the second FIG. 5 is a schematic representation of an exemplary 
bar code symbol contains ASCII code elements representa- 45 sequence of Web-sites along a Web-site "surf course" that 
tive of the Internet browser program conmiand (e.g., CTL are to be digested within a URL-encoded menu composed 
(L)) that writes the URL into the information resource and printed according to the present invention; 
"Goto" window of the Internet browser program, the Path FIG. 6 A is a schematic representation of an exemplary 
Name portion of the URL of the Internet information portion of an information storage structure for a URL- 
resource to be accessed (e.g., /Products/ms6720. html), and encoded Menu, showing the various information storage 
the program command (e.g., RTN) that executes a HTTP fields contained therein; 

request on the URL entered into the "Goto" window; FIG. 6B is a schematic representation of an exemplary 

FIG. 1D(2) is a graphical representation of an exemplary section of the LIRL-encoded Menu of FIG. 6 A, showing the 

1-D URL-encoded bar code symbol of the present invention, various information display fields contained therein; 

containing ASCII code elements representative of the pro- 55 FIGS. 7A and 7B provide a flow chart setting forth the 

gram command (e.g., CTL(L)) that writes the URL into the steps carried out during the execution of the illustrative 

informationresource"Goto"windowof the Internet browser embodiment of the Bar Code Menu Composition/Printing 

program, the complete URL of an Internet information Module of the present invention; 

resource to be accessed (e.g., http:// FIG. 8 is a schematic diagram of the Web-Based Package 

www.clearlake.ibm.com) including the Path Name portion 60 Routing, Tracking and Delivery (RTD) System of the 

thereof (e.g., /Mfg/bocaraton), and the program command Present Invention showing a plurality of RTD Intemet 

(e.g., RTN) that executes a HTTP request on the entered Servers connected to the Intemet infrastructure, a plurality 

URL upon the reading of the bar code symbol; of Package Routing Subsystems located at remote hub 

FIG. 1E(1) is a graphical representation of an exemplary stations of the system and connected to the RTD Internet 

1-D URL-encoded bar code symbol of the present invention, 65 Servers by way of the Internet infirastmcture, a plurality of 

containing ASCII code elements representative of the Inter- Log-In Shipping Computer Subsystems located at product 

net browser program command (e.g., CTL(L)) that writes shipping locations throughout the world and cormected to 
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the RTD Internet Servers by way of the Internet Overview of the Internet Access System Hereof 

infrastructure, and a plurality of Portable Package Delivery In general, the system and method of the present invention 

(PPD) Computer-Based Subsystems with wireless connec- is practiced in connection with a globally-based digital 

tion to the RTD Internet Servers; telecommunications network (known as the Internet). The 

FIG. 9 is a schematic representation of a Package Log- 5 function of the Internet is to provide an infrastructure that 

RroSfm^^K*^^^^^^^ "^PP^"*^ "^"^"^ "^'"^^^ ^'^^^ teleconmiunications 

. 1 . . .1 • throughout the world using the well known TCPAP network- 

FIG. lOA is a schematic diagram showmg the various . ° , , ^ 1 *i. t * * • r * 
information fields of a first, preferred illustrative embodi- protocols. Jn general, the Internet mfrastnichire com- 
ment of a UR.UZIP-CODE encoded bar code symbol for P^^^ Internet Service Providers aSPs), Network Service 
use with the RTD system hereof; 10 Providers (NSPs), routers, telecommunication lines and 

FIG. lOB is a schematic diagram showing the various channels, etc., all well known in the art. 

information fields of a second illustrative embodiment of As shown in RG. 1, many Internet Web-site Servers (i.e., 

URL/ZIP-CODE encoded bar code symbol for use with the server computer systems) 2 physically located throughout 

RTD system hereof; the world are connected to the Internet 1 by way of the 

FIG. 11 is a schematic representation of a RTD Internet 15 Internet infrastructure (i.e., ISPs and NSPs). As the name 

Server (Subsystem) of the Web-based RTD System of the implies, the function of an Internet Server 2 is to serve 

present mvention; information resources to Internet users when requested to do 

FIG. llAis a schematic representation of the information ^ a cUent computer system. The location of each and 

architecture of the RTD Internet Server of the Web -based information resource on an information server con- 

RTD System of the present invention, showmg its relational /j^*ut* ^ - £ . ^ • .cju n ■ 

databai management system (RDBMS), Common Gate- 1°*^^^^ '^rnr^^'u'^ specked by a Urn- 

way Interface (CGI), and HTTP Server serving an HTML- f^^m Resource Locator (URL), the syntax of which is well 

encoded web-page having URL-specified information slor- known m the art. Any client computer system that provides 

age fields represented therein; access to such information resources by scanning one or 

FIG. IIB is a schematic representation of an information more URL-encoded bar code symbols in accordance with 

structure comprising information elements stored in the 25 the principles taught he rein shaU hereinafter be referred to as 

RDBMS of the RTD Internet Server that are linked to an an "Internet Access System" or "Internet Access Terminal", 

information storage location in an HTML-encoded web- generally indicated by reference number 3 in the drawings, 

page which is specified by a Uniform Resource Locator ju general, each Internet Information Server 2 and client 

(URL) that has been uniquely a^gned to a parUcular ^ 3 connected to the Internet infrastructure by 

package being tracked withm the RTD system of the present ^ xon a / xrc-m • u • 1 • *• 

invention- ^ 30 way of an ISP 4 (or NSP) usmg physical communication 

FIG. 12 is a flow chart illustrating the steps carried out at f ^^^^ ^ wireless (RF-based) digital communicatio link 

the Package Log-In/Shipping Subsystems during a package 5 well known m the art. Notably, while each UlustraUve 

logging-in operation within the RTD system of the present embodiment of the Internet Access System hereof is reaUzed 

invention; in the form of a Client System operably connected to the 

FIG. 13 is a schematic diagram of a Package Routing 35 infrastructure of the Internet by way of an ISP, it is under- 

Subsystem located at a routing hub within the RTD system stood that the Internet connection may be achieved through 

of the present invention, shown scanning a URL/ZIP-CODE an NSP or other access point in the Internet infrastructure, 

encoded bar code symbol on a shipped package being routed in the illustrative embodiments, each Internet Web-site 

there within. Server 2 is realized as a computer system running conven- 

na 14 is a flow chart illustrating the steps carried out at 40 ^o^al Web-site server software (e.g., WebStar® from 

uv^^jv n^nr.l''''^^^^^ ""P^^J f reading of a st.^Nine, Inc., FASTRAK™ Server from Netscope 

URL/ZlP-CUUb encoded bar code symbol on a package ^ • t hx- t . . i r 

during a package routing operation within the RTD system Communications, Inc or Microsoft® Internet InformaUon 

of the present invention; Server from Microsoft Corporation) and is mterfaced with 

FIG. 15 is a schematic diagram of a portable Package ^^P in a conventional manner. Each Internet Web-site 

Delivery Subsystem of the present invention shown scan- 45 Server is assigned a unique TCP/IP address (and Domain 

ning the URL/ZIP- CODE encoded bar code symbol on a Name) on the Internet, and is provided with Internet net- 

shipped package during a package delivery operation within working software to support the TCP/IP protocol. In 

the RTD system of the present invention; addition, each Internet Web -site server is provided with one 

FIG. 16 is a flow chart iUustrating the steps carried out or more application software programs for creating and 
during a package delivery operation using a portable Pack- so maintaining hypermedia documents containing text, graph- 
age Delivery Subsystem of the present invention; and ics and audio information within an information file struc- 

FIG. 17 is a schematic diagram of an alternative embodi- ture expressed in HTML. Each HTML document on the 

ment of the present invention, in which the Internet Access WWW is physicaUy stored in an Internet Server 2. The 

System hereof is realized in the form of a hand-held Scarmer location of such information storage on the WWW is speci- 

Terminal shown connected to the Internet by way of a 55 fled by its URL. The function of a URL is best illustrated by 

wireless link to an ISP, and havmg an integrated GUI -based way of example. Metologic Instruments, Inc., the assignee 

web browser program, display panel, keypad, and pro- of present invention, has launched a WWW site having 

grammed bar code symbol scanner for automatically scan- ^ u^^^^ . .^^^ ^^^^ x specified by the foUowing 

nmg Java-Applet encoded bar code symbols prmted on url: "http://www.metrologic.com". Hie type of informa- 

vanous types of objects and media. maintained at this Web-site, begimiing with Metrolog- 

DETAILED DESCRIPTION OF THE ic's home page, can be virtually any type of information (e.g 

ILLUSTRATIVE EMBODIMENTS OF THE of a multi-media nature) and typicafly will be periodically or 

PRESENT INVENTION continuously updated to reflect changes in the company, its 

The illustrative embodiments of the present invention will products, its services and the like. The same is generally true 

be described with reference to the figure drawings wherein 65 for each and every other Web -site on the Internet, regardless 

like elements and structures are indicated by like reference of the type of information being served to requesting client 

numbers. systems. 
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In general, there are several different ways of accessing 
information resources on the Internet by scanning URL- 
encoded or DN-encoded bar code symbols in accordance 
with the present invention. Four generalized methods of 
accessing information resources on the Internet using URL- 
encoded bar code symbols are illustrated in FIGS. 1B(1), 
1B(2), 1B(3) and 1B(4). Each of these generalized methods 
can be carried out within the particular illustrative embodi- 
ments of the Internet Access system shown in FIGS. 1, 2 and 
3 to be described in great detail hereinafter. 
First Generalized Method of Information Resource Access 
on the Internet Using URL-Encoded Code Symbols 

FIG. 1B(1) a first generalized method of accessing infor- 
mation on the Internet using URL-encoded bar code sym- 
bols is illustrated. As shown, this access method can be 
carried out using an Internet Access System 3 comprising 
two primary subsystem components, namely: (1) a pro- 
grammed bar code symbol reader 3 A; and (2) an Internet 
Terminal 3B, The primary function of the programmed bar 
code symbol reader 3 A is to read a bar code symbol that has 
been encoded with (i) the Internet browser program com- 
mand that writes the URL into the information resource 
"Goto" window (i.e., "Goto" buffer) of the Internet browser 
program, (ii) the complete URL of an Internet information 
resource to be accessed, and (iii) the Internet browser 
program command that executes a Hyper-Text Transmission 
Protocol (HTTP) request on the URL entered into the 
"Goto" window. The function of the Internet Terminal 3B is 
to: (1) provide an interconnection to the Internet infrastruc- 
ture by way of ISP 4 (or NSP) using communication media 
or link 5; and (2) carry out the client-side of the Internet 
protocol (e.g., HTTP, FTP, etc.) required to access and 
display the particular information resource specified by the 
URL encoded within the bar code symbol. 

In general, programmed bar code symbol reader 3A 
comprises a number of subsystem components, namely: an 
optical scanning device and scan data processor means 3A1 
(e.g., bar code laser scanner, CCD-based bar code scanner, 
etc.); programmable decoder modxile 3A2 (e.g., pro- 
grammed microprocessor with control and decoding 
algorithms); and data transmission module 3A3.The func- 
tion of the optical scanning device and scan data processor 
means 3A1 is to optically scan bar code symbols, and 
produce words of digital scan data (representative of the 
length of the bars and spaces of the code symbol) for use in 
subsequent decode processing. The function of the program- 
mable decoder module 3A2 is to process these words of 
digital scan data and produce ASCII-based symbol character 
data representative of the decoded bar code symbol. The 
function of data transmission circuitry 3A3 is to transmit the 
ASCII formatted data from decoder module 3A2 to Internet 
Terminal 3B for use in accessing and displaying the par- 
ticular information resource specified by the URL encoded 
within the decoded bar code symbol. 

In FIG. 1B(1), the Internet Access System of the first 
generalized embodiment is shown reading a single 1-D 
URL-encoded bar code symbol. In this generalized 
embodiment, the URL-encoded bar code symbol contains 
ASCn code elements that are representative of following 
information items: (1) the Internet browser program com- 
mand (e.g., CTL(L) ) that writes the URL into the informa- 
tion resource "Goto" window of the Internet browser pro- 
gram; (2) the complete URL of the Internet information 
resource to be accessed (e.g., http://www.metrologic.com); 
and (3) the Internet browser program command (e.g., RTN) 
that executes a HTTP request on the URL entered into the 
"Goto" window. It is understood, however, such information 
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may be encoded into a 2-D bar code symbol as shown in 
FIG. 1C(2), or alternatively into two or more 1-D URL- 
encoded bar code symbols, as shown in FIG. 1D(1). 
In FIG. 1D(1), a pair of bar code symbols are used to 

5 encoded the information contained in the bar URL-encoded 
bar code of FIG. 1C(1). In such an embodiment, the first bar 
code symbol contains ASCII code elements representative 
of: (1) the Internet browser program command (e.g., CTL 
(L)) that writes the URL into the information resource 

10 "Goto" window of the Internet browser program; (2) the 
complete URL of an Internet information resource to be 
accessed (e.g., http://www.metrologic.com); and (3) the 
Internet browser program command (e.g., RTN) that 
executes a HTTP request on the URL entered into the 

15 "Goto" window. The second bar code symbol contains 
ASCII code elements representadve of: (1) the Internet 
browser program command (e.g., CTL(L)) that writes the 
URL into the information resource "Goto" window of the 
Internet browser program; (2) the Path Name portion of the 

20 URL of the Internet information resource to be accessed 
(e.g., /Products/ms6720.html); and (3) the Internet browser 
program command (e.g., RTN) that executes a HTTP request 
on the URL entered into the "Goto" window. In either of the 
above illustrative embodiments, it will be common for 

25 URL-encoded bar code symbols to include a Path Name 
portion thereof (e.g., /Mfg/bocaraton), as illustrated in FIG. 
1D(2), which may be of substantial character length in many 
instances. 

These alternative coding techniques can be advantageous 

30 where the character length of the URL becomes significantly 
large, as in the case where the information resource to be 
accessed is located deep within a number of subdirectories 
or subfolders of an information server, or within a back-end 
database connected to the information server by way of a 

35 CGI or like mechanism. 

At this juncture, a brief discussion about information 
formats and bar code symbologies is in order. In general, the 
information that must be encoded into the structure of a bar 
code symbol in accordance with the present invention is 

40 expressible in the ASCII data format. This fact is based on 
the nature of the characters used in URL specification, 
browser design and keyboard construction. Thus, any bar 
code symbology capable of representing the characters in 
the ASCn character set can be used to practice the infor- 

45 matioD encoding technique of the present invention. In the 
preferred embodiment, any one of the following bar code 
symbologies can be used for URL-encoding: Code 128; full 
ASCII character set of Code 39; and Code 93. While an 
ASCII formatted character string has been encoded within 

50 the bar code symbol of FIG. 1E(1), the information string 
actually transmitted firom bar code symbol reader 3A to the 
Internet browser program (of the Internet Terminal 3B) will 
be typically expressed in the hexidecimal number format 
shown in FIG. 1E(2). It is understood, however, that the 

55 format of the transmitted information string may differ from 
embodiment to embodiment of the present invention. 
Second Generalized Method of Information Resource 
Access on the Internet using URL-Encoded Code Symbols 
In FIG. 1B(2), a second generalized method of accessing 

60 information on the Internet using URL-encoded bar code 
symbols is illustrated. As shown, this access method can be 
carried out using an Internet Access System 3 comprising 
two primary subsystem components, namely: (1) a pro- 
grammed bar code symbol reader 3 A'; and (2) Internet 

65 Terminal 3B. The function of the programmed bar code 
symbol reader 3 A' is to: (i) read a bar code symbol that has 
been encoded with the complete URL of an Internet infor- 
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mation resource to be accessed; and (ii) affix thereto a prefix grammed bar code symbol reader 3A; and (2) an Internet 

code string (i.e., CTR(L)) representative of the loternet Terminal 3B. The function of the programmed bar code 

browser program command that writes the URL into the symbol reader 3A is to: (i) read a bar code symbol that has 

information resource "Goto" window of the Internet browser been encoded with the complete URL of an Internet infor- 

program, and a suflEix code string (i.e., RTN) representative 5 mation resource to be accessed; (ii) affix thereto prefix code 

of the Internet browser program command that executes a strings representative of (1) the Intemet browser program 

HTTP request on the URL entered into the "Goto" window. command that writes the URL into the information resource 

The function of the Intemet Terminal 3B is to: (1) provide uq^^^,, window of the Internet browser program and (2) the 

an interconnection to the Internet infrastructure by way of j^^^^^^^ p^^^^^Qi identifier (e.g., "httpi/Z'O; and (iii) affix 

ISP 4 (or NSP) using commumcation media or Imk 5; and 10 ^^^^^ ^ ^^^^ representative of the Internet 

(2) carry out the chent-sidc ot the Intemet protocol (e.g., ^^^^^ ^ command that executes a HTTP request on 

HTTP FTP etc.) requucd lo access and djsplay the particu- ^^^^^^^ ^^^^^ ^^^^^ 

lar mformation resource specified by the URL encoded x * .-r • • * /i\ j 

within the bar code symbol Internet Termmal 3B is to; (1) provide an interconnection 

In general, programmed* bar code symbol reader 3A' 15 to the Intemet infrastructure by way of ISP 4 ^ 

comprises a number of subsystem components, namely: communication media or hnk 5; and (2) carry out the 

optical scanning device and scan data processor 3A1 (e.g., client-side of the Intemet protocol (e.g., HTTP, FTP, etc.) 

bar code laser scanner, CCD-based bar code scanner, etc.); required to access and display the particular information 

programmable decoder module 3A2 (e.g., programmed resource specified by the URL encoded within the bar code 

microprocessor with control and decoding algorithms); data 20 symbol. 

transmission circuitry 3A3; an ASCII code generation mod- in general, programmed bar code symbol reader of this 

ule 3A4; and a code string synthesizer module 3A5. The illustrative embodiment 3 A" comprises a number of sub- 

funclion of the optical scanning device and scan data pro- system components, namely: optical scanning device and 

cessor 3A1 is to scan bar code symbols, and produce words ^ata processor 3A1 (e.g., bar code laser scanner, 

of digital scan data (representative of the length of the bars 25 cCD-based bar code scanner, etc.); programmable decoder 

and spaces of the code symbol) for subsequent decode module 3A2 (e.g., programmed microprocessor with control 

processing. The function of the programnaable decoder ^^^j. ^ ^,^^^^y data transmission circuitry 3A3; 

module 3A2 is to process such words of digital scan data and . o/ht j ^ a ^ 'xaa a 

*r.^TT t J L 1 1^ . J . . an ASCII code generation module 3A4; and a code stnng 

produce ASCII-based symbol character data representative . . T ^ ^j.^ ^ c ^ *u i 

li the decoded bar code symbol. Hie taction of the ASCU 30 ^y^^f^^^ ule 3A5. TTie fimction of the opUcal scan- 

code generation module 3A3 is to generate (1) an ASCII- nmg device and scan data processor 3A1 is to scan bar code 

based prefix code string (i.e.,CTR(L)) representative of the symbols, and produce words of digital scan data 

Intemet browser program command that writes the URL into (representative of the length of the bars and spaces of the 

the information resource "Goto" window of the Internet ^^^c symbol) for subsequent decode proccssmg. The func- 

browser program, and (2) a suffix code string (i.e., RTN) 35 tion of the programmable decoder module 3A2 is to process 

representative of the Internet browser program command these words of digital scan data and produce ASCII -based 

that executes a HTTP request on the URL entered into the symbol character data representative of the decoded bar 

"Goto" window. The function of the code string synthesizer code symbol. The function of the ASCII code generation 

module 3A5 is to synthesize the prefix and suffix code module 3A4', is to generate: (1) an ASCII-based prefix code 

strings produced from ASCII code generator 3A4, with the 40 string (i.e., CTR(L)) representative of the Internet browser 

URL character string from programmable decoder module program command that writes the URL into the information 

3A2, in order to form a complete code string for transmis- resource "Goto" window of the Internet browser program; 

sion to the Internet browser program by way of data trans- (2) the appropriate Internet protocol identifier (e.g., "http:// 

mission circuitry 3A3. The function of data transmission and (3) a suffix code string (i.e., RTN) representative of 

circuitry 3A3 is to transmit ASCII formatted data from the 45 the Intemet browser program command that executes a 

code string synthesizer module 3A5 to Internet Terminal 3B HTTP request on the URL entered into the "Goto" window, 

for use in accessing and displaying the particular informa- Th^ function of code string synthesizer module 3A5 is to 

tion resource specified by the URL encoded within the synthesize the URL character code produced by decoder 

decoded bar code symbol. module 3A2, with the code strings produced by ASCII code 

In FIG. 1B(2), the Internet Access System of the second 50 generator 3A4, in order to form a complete code string for 

generalized embodiment is shown reading a single 1-D transmission to the Intemet browser program by way of data 

URL-encoded bar code symbol. In this generalized transmission circuitry 3A3. The function of data transmis- 

embodiment, the URL-encoded bar code symbol contains sion circuitry 3A3 is to transmit ASQI formatted data from 

ASCn code elements representative of the complete URL of the code string synthesizer module 3A5 to Internet Terminal 

an information resource to be accessed from the Internet 55 for use in accessing and displaying the particular infor- 

(e.g., http://www.metrologic.com). It is understood, mation resource specified by the URL encoded within the 

however, that the information encoded within the 1-D bar decoded bar code symbol. 

code symbol structure of ETG. 1B(2) can be encoded into a In FIG. 1B(3), the Intemet Access System of the third 

2-D bar code symbol structure or a pair of 1-D bar code generahzed embodiment is shown reading a single 1-D 

symbols as described hereinabove, 60 URL-encoded bar code symbol. In this generalized 

Third Generalized Method of Information Resource Access embodiment, the URL-encoded bar code symbol contains 

on the Internet Using URL-Encoded Code Symbols ASQI code elements representative of the complete URL of 

In FIG. 1B(3), a third generalized method of accessing an Internet information resource to be accessed. It is 

information on the Internet using URL-encoded bar code understood, however, that the information encoded within 

symbols is illustrated. As shown, this access method can be 65 the 1-D bar code symbol structure of FIG. 1B(3) can be 

carried out using an Intemet Access System 3 comprising encoded into a 2-D bar code symbol or apair of bar code 

two primary subsystem components, namely: (1) a pro- symbols as indicated hereinabove. 
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Fourth Generalized Method of Information Resource Access 
on the Internet Using URL-Encoded Code Symbols 

In FIG. 1B(4) a fourth generalized method of accessing 
information on the Internet using URL-encoded bar code 
symbols is illustrated. As shown, this access method can be 
carried out using an Internet Access System 3 comprising 
two primary subsystem components, namely: (1) a pro- 
grammed bar code symbol reader 3 A; and (2) an Internet 
Terminal 3B'. The function of programmed bar code symbol 



by way of an ISP 4. The computer system 6 has a GUI-based 
web browser program and a hand-held, wireless laser scan- 
ning bar code symbol reading system 7 which is connected 
to the communication port of this host system in a conven- 
tional manner. In the preferred embodiment, wireless bar 
code symbol reading system 7 comprises a hand -supportable 
laser scanning bar code symbol reading device 7A and a base 
unit 7B which receives RF signals transmitted from device 
7A upon the successful reading of each bar code symbol 



reader 3A is to read a bar code symbol that has been encoded lo thereby; the base unit 7B produces an acoustical acknowl- 

with the complete URL of an Internet information resource edgement signal in response to each such successful read, 

to be accessed. The function of Internet Terminal 3B' is to: System 7 can be realized by any one of the (i) wireless bar 

(1) provide an interconnection to the Internet infrastructure code symbol reading systems disclosed in Application Ser. 

by way of ISP 4 (or NSP) using communication media or No. 08/292,237 filed Aug. 17, 1994, or (ii) tethered bar code 

hnk 5; and (2) carry out the client-side of the Internet 15 symbol reading systems disclosed in application Ser. Nos. 

protocol (e.g., HTTP, FTP, etc.)using an Intemct browser 08/476,069 and 08/660,643, each said apphcation being 

program (e.g., with a plug-in module) which, upon scanning incorporated herein by reference. 

a bar code symbol, automatically writes the URL thereof While the operation of programmed bar code symbol 

into the information resource "Goto" window of the Internet reader 7 will differ slightly depending on which generalized 

browser program and executes a HTTP request on the URL 20 Internet Access Method is used, the functions which it 

entered into the "Goto" Window. carries out will be generally the same, namely: to read a bar 

In general, programmed bar code symbol reader of this code symbol 8 that is encoded with cither the URL or 

illustrative embodiment 3A comprises a number of sub- DN/PN of an information resource (e.g.. Web-site) to be 

system components, namely: optical scanning device and accessed by the Internet Access System; and produce sym- 

scan data processor 3A1 (e.g., bar code laser scanner, 25 bol character data representative of the URL or DN/PN 

CCD -based bar code scanner, etc.); programmable decoder character string for use by the Internet browser program of 

module 3A2 (e.g., programmed microprocessor with control its associated Internet Terminal. As used hereinafter, these 

and decoding algorithms); and data transmission module special types of encoded bar code symbols shall be generally 

3A3. The function of the optical scanning device and scan referred to as "URL-encoded bar code symbols", regardless 

data processor 3A1 is to optically scan bar code symbols, 30 of whether the complete URL or only a portion thereof (e.g., 

and produce words of digital scan data (representative of the DN or DN/PN) is encoded within the bar code symbol 

length of the bars and spaces of the code symbol) for structure. 

subsequent decode processing. The function of the program- In the case of where either the first, second or third 

mable decoder module 3A2 is to process these words of generalized Internet access method described above is 

digital scan data and produce ASCII-based symbol character 35 employed, the Internet Terminal (realized by desktop com- 



puter system 6) can provide Internet access support by 
running any conventional GUI-based Internet browser 
program, such as the Navigator® from Netscape or the 
Internet Explorer® from Microsoft. 

In the case of where the fourth generalized Internet access 
method of FIG. 1B(4) is used, conventional browser pro- 
grams of the type mentioned above must be provided with 
a Plug-in Module (e.g., browser subprogram) that can be 
readily written and installed within the browser program. 



data representative of the decoded bar code symbol. The 
function of data transmission circuitry 3A3 is to transmit 
ASCII formatted data from programmable decoder module 
3A2 to Internet Terminal 3B for use in accessing and 

displaying the particular information resource specified by 40 
the URL encoded within the decoded bar code symbol. 

In FIG. 1B(4) the Internet Access System of the fourth 
generalized embodiment is shown reading a single 1-D 
URL-encoded bar code symbol. In this generalized 

embodiment, the URL-encoded bar code symbol contains 45 The function of such a Plug-In Module is to: (i) aulomati- 

ASCn code elements representative of the complete URL of cally read scanned-URL, information that is stored within an 

an Intemet information resource lo be accessed (e.g., http:// addressed data buffer at the I/O port of the client computer 

www.metrologic.com). It is understood, however, that the platform 6 (supporting the Internet Terminal); (ii) automati- 

information encoded within the bar code symbol structure of cally write the URL information (in an appropriate format) 

FIG. 1B(4) can be encoded into a 2-1) bar code symbol or a 50 to the data buffer assigned to the "Goto" window 40Aof the 

pair of 1-D bar code symbols as indicated hereinabove. Internet browser display screen 40 (shown in FIG. 4); and 

The generalized embodiments of the Intemet Access then (iii) automatically initiate HTTP over the Intemet to 

System of the present invention shown in FIGS 1B(1) connect to the associated Intemet Server and access and 

through 1B(4) and described above can be realized in a display the information resource located at the entered URL. 

variety of ways using different types of enabling technology 55 In such embodiments, it is preferred that each Intemet 

and system configurations tailored to the particular applica- Access System has a preloaded Intemet browser program 

tions at hand. Three different particular embodiments of the provided with the above -described Plug-In Module, or the 

Internet Access System wiU now be described below in functionalities provided thereby. It is understood, however, 

detail with reference to FIGS. 1, 2 and 3. that in some instances it may be desirable to distribute or 

First Preferred Embodiment of the Internet Access System 60 down-load the browser program and plug-in module to 

Hereof client computer systems from an Intemet -based Information 

As illustrated in FIG. 1, the first preferred (particular) Server on the WWW using the well known file transmission 

embodiment of the Intemet Access System hereof 3 is protocol (FTP). In this way, convendonal client computer 

reahzed in the form of a desktop computer system 6. As systems can be easily converted into Internet Access Sys- 

shown, the desktop computer system consists of a video 65 tems according to the present invention, 

monitor 6 A, a processor 6B, keyboard 6C, mouse 6C, and In the preferred embodiments of the invention, the bar 

Postcript® laser printer 35, and is connected to the Internet code symbol reading system 7 is a laser scanning bar code 
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symbol reader (e.g., a Metrologic Scanner MS951-4S with 
keyboard wedge) which is connected to the data-input port 
of the client computer platform 6. When used to read a 
URL-encoded bar code symbol, the URL is automatically 
entered as input into the "Goto" window of the Internet 
browser program, and, by way of HTTP, the particular 
information resource corresponding to the URL is automati- 
cally accessed by the Internet Access System for display on 
visual display terminal 6 A in a manner well known in the art. 

As mentioned hereinabove, each URL-encoded bar code 
symbol of the present invention can be either a linear (1-D) 
or 2-D bar code symbol structure of virtually any symbology 
that allows for the encoding of the (ASCII-type) information 
contained within a URL-type information structure, the 
syntax of which is well known in the art. In the preferred 
embodiment, the URL-encoded bar code symbol 8 is real- 
ized as a truncated-type bar code symbol constructed using 
any one of the following bar code symbologies: Code 128; 
full ASCII character set of Code 39; and Code 93. 
Preferably, each such bar code symbol is printed above, 
below or alongside each Web -site URL 14 or its listing in a 
Web-site guide or directory. Method and apparatus for 
composing and printing such bar code symbol lists and 
menus will be described in greater detail hereinafter. While 
the URL-encoded bar code symbol can be of any length, 
practical considerations will typically dictate which encod- 
ing technique should be used in any particular application. 
Notably, the advantage of using the truncated bar code 
symbol structure is that the height of the bars and spaces is 
relatively short in relation to the length of the bar code, thus 
allowing the URL-encoded truncated symbol 8 to be easily 
printed with each Web-site hsting printed on crowded pages 
of printed Web-site guides and catalogues, as illustrated in 
FIG. lA. 

In accordance with the present invention, Web-site list- 
ings and menus, in which URL-encoded bar code symbols 
may be printed, include various types of printed guides, 
directories or publications which digest, catalogue, organize 
or otherwise list WWW sites or information resources that 
exist on Web-site Servers throughout the Internet. Examples 40 
of such printed Web-site publications include, for example: 
the "WWW Yellow Pages" (1996) published by the New 
Riders Publishers, Inc.; "PC NOVICE GUIDE TO THE 
WEB: How to find anything on the Web" (1996) published 
by Peed Corporation; "Cybersurfer", published by Starlog 45 
Group, Inc.; ^'Internet Underground", published by Ziff- 
Davis; "Internet User", published by Ziff-Davis; "Internet 
World", published by Mecklermedia; "The Net", published 
by Imagine Publishing; "Net Guide", published by CMP 
Media; "Online Access", published by Red Flash Internet; 50 
"The Web", published by International Data Group; 
"Websight", published by New Media, Inc.; "Yahoo Internet 
Life", published by Ziff-Davis and Yahoo; WebTV Guides; 
or any other printed publication that one may desire to use 
to look up an information resource (e.g., Web-site) of 5S 
interest that one would like to access and explore. 

As shown in FIGS. 1 and lA, the programmed bar code 
symbol scanner 7 of the Internet Access System of the first 
preferred embodiment is particularly designed so that 
closely nested Web-site listings on a single page can be read 60 
without inadvertently reading undesired URL-encoded bar 
code symbols. This added scanning control feature is 
achieved in the bar code symbol reader of FIG. 1 by 
providing the automatic laser scanning bar code symbol 
reader 7 A with an optically- transparent scanning plate 9A 
supported from reader 7Aby an optically transparent exten- 
sion 9B. The scanning plate 9Ahas formed therein a sighting 



window (i.e., aperture) 10, through which a URL-encoded 
bar code symbol 8 is automatically scanned and read when 
such a printed symbol (on a substrate) is aligned with the 
sighting aperture. In this particular embodiment, the 
5 IR-based object detection field 11 of bar code symbol reader 
7A extends just slightly beyond the sighting window 10 so 
that laser scanning by laser beam 12 is automatically initi- 
ated only when an object (e.g., Web -site guide) 13 is placed 
up against the sighting window 10, as when the scanning 
10 plate is brought in contact with URL-encoded bar code 
symbol 8 associated with a particular Web-site listing, 
shown in FIG. lA. The design and construction details 
associated with automatic bar code symbol reader 7 A can be 
found in Applicant's prior U.S. application Ser. No. 08/292, 
237 filed Aug. 17, 1994, incorporated herein by reference. 
As shown in FIG. 1, this scanning device can be provided 
with a keypad 15 in a manner known in the art, for manually 
entering the characters of Urbs, as needed or required. 

As discussed above in coimection with FIG. 1D(1), it may 
be desirable to encode the URL of a particular information 
resource within two or more moderate-length bar code 
symbols, instead of within a single long-length bar code 
symbol This will allow the use of shorter length bar code 
symbols on printed menus and lists. In such applications, the 
primary (i.e., base) portion of the URL (e.g., "http:// 
www.metrologic.com") identifying the location of the 
WWW Server can be encoded within a first bar code symbol, 
whereas the auxiliary (i.e., extension) portion of the URL 
(e.g., "/products/MS6720.html") indicating the location of 
the information resource (web pages) relative to the identi- 
fied WWW Server can be encoded with a second bar code 
symbol With this technique, access to such an Internet- 
based infonnation resource can be achieved in a two-step 
process, namely: (1) scan the first bar code symbol to access 
the home page of the WWW Server located by "http:// 
www.metrologic.com"; and (2) scan the second bar code 
symbol to access the information resource located by 
"Products/MS6720/.htmr. Preferably, the base (i.e., 
primary) and auxiliary segments of the URL would be 
printed below the first and second bar code symbols 
respectively, as shown in FIG. 1D(1). This composite bar 
code symbol structure can be used during the menu com- 
position process of the present invention as described in 
detail hereinabove. 

Second Preferred Embodiment of the Internet Access Sys- 
tem Hereof 

As illustrated in FIG. 2, the second preferred embodiment 
of the Internet Access System hereof is realized in the form 
of an interactive web -based television system 16, Any of the 
generalized Internet access methods described hereinabove 
can be used to carry out this particular embodiment of the 
present invention. 

As shown, interactive web-based television system 16 
comprises an Internet Terminal Unit 17, a Remote Control 
Scanning Device 18 and a standard (NTSC or PAL) color 
television set 19. As shown, the Internet Terminal Unit 17 is 
connected to the Internet by way of an ISP 4 and includes 
means for supporting: (i) a GUI-based Internet browser 
program such as the Internet Navigator® from Netscape 
Communications or the Internet Explorer® from Microsoft, 
Inc.; and (ii) the TCPAP networking protocol on the Internet. 
In the preferred embodiment, the Internet Terminal Unit 17 
can be realized using any one of a number of commercially 
available Internet Terminal devices, such as, for example: 
the Mediamaster 9500™ Internet Terminal fi"om Nokia, Inc.; 
the NetStation™ Internet Terminal from Acorn Computer; 
or the "Internet Digital Appliance" from Diba. 
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As shown in FIG. 2, the Remote Control Scanning Device 
18 of the second preferred embodiment can be realized by 
integrating a miniature automatic bar code symbol reading 
module 20 into the wireless remote control device that is 
provided with the commercially available terminal unit that 
is used to practice this embodiment of the present invention. 
Preferably, automatic bar code symbol reading module 20 is 
similar to the device described in great detail in Applicant's 
application Sen No. 08/292,237 supra. Such laser scanning 
engines, as they are called, are commercially available from 
Metrologic Instruments, Inc., of Blackwood, NJ. under the 
tradename ScanQuest®. The manner in which such a laser 
scanning engine can be integrated into any one of the remote 
control devices of the above -identified Internet Terminals, 
and thus provide the Remote Control Scanning Device 18, 
will be described below. 

The Mediamaster 9500® Internet Terminal from Nokia, 
Inc., the NetStation® Internet Terminal from Acorn 
Computer, or the Internet Digital Appliance from Diba, are 
each provide with a wireless remote control device which 
includes a programmable microcontroller (i.e., 
microprocessor) operably connected to a system bus of one 
sort or another. The system subcomponents that are con- 
nected to this system bus structure include, for example: 
program memory reahzed in the form of EPROM 21; data 
storage memory realized in the form of RAM 22; a keypad 
23, data storage registers and interface circuitry; an IR-based 
communication circuit and interface circuitry 24; and a 
power supply and power distribution circuitry 25. In such 
commercial products, no visual display device (e.g., LCD 
panel) is provided, as all display functions are provided on 
the television screen using an on-screen display format well 
known in the art. Integration of an automatic ScanQuest® 
Laser Scanning Module (Model No. IS4120) into the system 
architecture of such wireless remote control devices can be 
achieved by adding additional data registers to the system 
bus, and connecting the data output port of the scanner to 
such registers in a conventional maimer. Additional control 
logic will have to be provided by the microcontroller in to 
provide scan data from the scanner to have priority over data 
entered manually into the system. All such modifications are 
within the ordinary skill in the art. 

As shown in FIG. 2, Remote Control Scanning Device 18 
has an optically-transparent scanning plate 9A supported by 
an optically transparent extension 9B. The scanning plate 9A 
has formed therein a sighting window (i.e., aperture) 10, 
through which a URI^encoded bar code symbol 8 is auto- 
matically scanned and read when such a printed symbol (on 
a substrate) is aligned with the sighting aperture. The 
IR-based object detection field 11 extends just slightly 
beyond the sighting window 10 so that the laser scanning 
beam 12 is automatically initiated only when an object (e.g., 
Web guide) 13 is placed up against the sighting window 10, 
as when the scanning plate 10 is brought in contact with 
URL-encoded bar code symbol 8 associated with a particu- 
lar Web-site listing, shown in FIG. 2. During operation, the 
Remote Control scanning Device 18 is used to read URL- 
encoded bar code symbols 8 printed on Web-site GuideBook 
13 in order to connect to the corresponding Web-sites 
thereof. 

While any standard (NTSC or PAL) color television set 
can be used in connection with the Internet Terminal 17 to 
display graphical and audio information content associated 
with any particular Web-site accessed by the system, it is 
preferred that a higher-resolution (VGA or SVGA) computer 
monitor is used in connection therewith to display high 
resolution graphics. 
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Third Preferred Embodiment of the Internet Access System 
Hereof 

As shown in FIG. 3, the third preferred embodiment of the 
Internet Access System hereof is realized in the form of a 

5 hand-held Integrated Scaiming Terminal 26. Any of the 
generalized Internet access methods described herein can be 
used to carry out this particular embodiment of the present 
invention. The Internet Scanner Terminal 26 is shown con- 
nected to an ISP 4 by way of a radio-base station 27 and 

10 wireless link 5. The hand-held Internet Scanning Terminal 
26 has an integrated GUI-based web browser program, 
display panel 28, touch-screen type keypad 29, and pro- 
grammed bar code symbol scaimer 20. The function of bar 
code symbol scanner 20 is to read a bar code symbol 8 that 

15 is encoded with the URL of a Web-site to be accessed by the 
Internet Access System, and produce symbol character data 
representative thereof. 

In the illustrative embodiment, the Internet Scaimer Ter- 
minal 26 is realized as a transportable computer, such as the 

20 Newton® Model 130 Messagepad 30 from Apple Computer, 
Inc. of Cupertino, CaUf. This device is provided with 
NetHopper® brand Internet Access Software from which 
supports the TCP/IP networking protocol within the Newton 
MessagePad operating system. The Newton Messagepad is 

25 also equipped with a Motorola PCMICA-based modem card 
31 having a RF transceiver for establishing a wireless digital 
communication link with either (i) a cellular base station, or 
(ii) one or more satellite-base stations (27) connected to the 
Internet by way of an ISP 4 in a manner well known in the 

30 global information networking art. While it is understood 
that, in some instances, it may be desired to connect a pen 
or wand device to the serial port of the Newton MessagePad 
to provide bar code symbol reading capabilities thereto, it is 
generally preferred that automatic laser scanning engine 20 

35 (e.g., Metrologic ScanQuest® Laser Scanning Module 
Model No. IS4120), be interfaced with the serial commu- 
nications port of the Newton MessagePad so as to realize the 
Internet Access System of the third preferred embodiment 
hereof. 

40 As shown in FIG. 3, the entire Newton MessagePad, 
ScanQuest® Laser Scanning Module 20 and auxiliary bat- 
tery supply (not shown) are completely housed within a 
mbberized shock-proof housing 32, in order to provide a 
hand-supportable unitary device. The rubberized housing is 

45 provided with an scanning aperture 10 realized within an 
optically transparent scanning plate 9B supported by exten- 
sion 9A. The function of the scanning aperture 10 is to allow 
the projected laser beam 12 to sweep across a URL-encoded 
bar code symbol 8 located within the sighting window 10 of 

50 optically-transparent scanning plate 9B, once the object 
(e.g., Web-site guide) 13 is detected by the object detection 
field 11. 

In each of the three particular embodiments of the Intemet 
Access System described above, the bar code symbol scan- 

55 ner can be replaced by a programmed optical character 
reader realized using, for example, the automatic holo- 
graphic laser scarming technology disclosed in great detail in 
Applicant's application Ser. No. 08/573,949 filed Dec. 18, 
1995, incorporated herein by reference. The function of the 

60 programmed optical character reader is to allow the Intemet 
Access Terminal to access any desired Internet-based infor- 
mation resource by optically scaiming the alphanumeric 
character string comprising the URL thereof, and provide 
the same as output to the "Goto" Window of the GUI -based 

65 Intemet browser program thereof. In such alternative 
embodiments, the function of the optical character reader 
(i.e., character reading module) is to read the ASCII char- 



10/28/2003, EAST Version: 1.4.1 



5,992,752 

21 22 

acters comprising the URL (and other encoded information) In FIG. 6A, an information storage structure 37 is shown 

14 printed on an object or article such as a Web-site guide for storing the information elements associated with a given 

or like publication, avoiding the need for manual key entry URL information block in a bar code menu composed using 

operations. the Composing/Printing Module during on-line Internet 

Subsystem for Composing and Printing URL-Encoded Bar 5 surfing sessions or while off-line. As shown, each informa- 

Code Lists and Menus tion storage structure 37 comprises the following informa- 

Having described various illustrative embodiments of the tion fields for a given information resource: URL Field 37A 

Internet Access system of the present invention, it is appro- for storing information descriptive of the URL of Web -site 

priate at this juncture to describe a system and method for location (e.g., information resource) associated therewith; 

composing, transmitting and printing lists (e.g., menus) of URL-Encoded Bar Code field 37B for storing information 

URL-encoded bar code symbols in various ways according descriptive of the URL-Encoded bar code associated with 

to the principles of the present invention. the URL of the information resource; Title Field 37C for 

As shown in FIG. 4, the Web-linked client computer storing information descriptive of the title assigned to the 

workstation 6 of FIG. 1 has a graphical user interface (GUI) corresponding information resource; Content Description 

and an Internet browser (or communicator) program that has Field 37D for storing information descriptive of the content 

an additional plug-in type module (i.e., subprogram) of the information resource; and Data Field 37E for storing 

composing, transmitting and printing lists and menus of information descriptive of the date the composer or his agent 

URL-encoded bar code symbols and information elements last visited the information resource prior to composition of 

associated therewith (hereinafter the "Composition/Printing the bar code symbol menu. 

Module"). Composition/Printing Module can be realized as In FIG. 6B, an exemplary section of a printed URL- 
a plug-in module to the Netscape Navigator browser 20 encoded menu is shown. As shown, each printed block of 
program, the Microsoft Explorer browser program, or other information 38 associated with a particular Web-site (or 
Internet communication program presently available or Internet information resource) has the following information 
developed in the years ahead, using programming tech- display fields: an information display field fi^r graphically 
niques and languages (e.g., Java) known in the art. The displaying the corresponding URL, indicated by reference 
purpose of this Module is to cooperate with the Internet 25 numeral 38A; an information display field for the URL- 
browser program and support the user during the composi- encoded bar code symbol, indicated by reference numeral 
tion and editing of lists (i.e., menus) of URL-encoded bar 38B; an information display field for graphically displaying 
code symbols and information fields related thereto in the Title assigned to Web-site location referenced by the 
accordance with the principles of the present invention, and corresponding URL indicated by reference numeral 38C; 
then enable such lists and menus to be printed locally using 30 and an information display field for graphically displaying 
printer 35 shown in FIG. 1, or transmitted to a remotely the description of the information content served at the 
located system for printing. As such, the Module is provided Web-site location referenced by the corresponding URL, 
with an editing mode to edit information entered into indicated by reference numeral 38 D; and an information 
information fields associated with any particular bar code display field for graphically displaying the date on which the 
list or menu of the present invention. Composition and 35 composer or his agent list visited the information resource, 
printing functionalities and enabling programming code indicated by reference numeral 38E. In general, a number of 
embodied within the Module or browser program of the such information display blocks can be printed on a single 
present invention can be found in Bar Code Pro® brand Bar sheet of print media (e.g., paper, plastic, etc.) 39. The 
Code Symbol Composing and Printing software sold by particular display layout for information display block will 
SYNEX, of Brooklyn, New York; and Zooworks Research 40 depend on the application at hand and typically will vary 
Personal (LO) web-indexing software from Hitachi Com- from embodiment to embodiment of the present invention, 
puter Products (America) Inc, of Santa Clara, Calif. For example, in some embodiments, the printed information 
(URL: http://hilac//hiso ft.com/rese arch), optionally, the display blocks wiU be arranged in a single column down 
Module and/or browser program can also embody the func- each printed sheet. In other embodiments, the printed infor- 
tionalities pro vide d by FilePro® bar code database software, 45 mation display blocks will be arranged in a two or more 
also available from SYNEX. rows or columns. In yet other embodiments, the layout of 
As shown in FIG. 4, the Composition/Printing Module such information display blocks may be of random or 
has an associated "display window" 36 which can be opened quasi-random structure. 

in a conventional maimer to allow the user to easily compile FIGS. 7Aand 7B set forth a high-level flow chart describ- 

bar code symbol menus during operation of an Internet 50 ing the steps carried out during composition, transmission 

browser program. In the illustrative embodiment shown in and printing of URL-encoded bar codes according to the 

FIG. 4, the bar code menu display window 36 is shown to method of the present invention. In the illustrative 

comprise information display fields 36A, 36D, 36N associ- embodiment, this method is carried out while using a 

ated with three exemplary information resources on the GUI-based Internet browser program is on-line, with the 

WWW that have been listed within a bar code menu in ss above-described Cc.mposition/Printing Plug-In Module 

composition. As shown, this listing of information display installed so that the user is enabled to compose, transmit and 

fields graphically present on display monitor 6A: a set of print bar code menus of the type schematically illustrated in 

human-readable URBS corresponding to a set or course of FIGS. 6A and 6B. It is understood, however that the method 

information serving Web-sites schematically represented in can also be carried out while the Internet browser program 

FIG. 5, 36A1, 36B1, 36N1; a set of titles assigned to the 60 is "off-line". Alternatively, the functionalities of the 

Urbs (which may be directed to the owner of the site, the Composition/Printing Module (to be described in greater 

information content contained therein, etc.) 36A2, 36B2, detail below) can be realized in a separate program designed 

3 6N2; a set of brief descriptions of content (DOC) served at to run "in the background^' of the operating system (OS) 

the Web-sites indicated by reference numerals 3 6A3, 36B3, while the Internet browser program is running, or run by 

36N3; and date or dates the set of Web-sites were last visited 65 itself when the Internet browser program is not running, 

by the composer, indicated by reference numerals 36A4, As indicated in Block A of FIG. 7 A, the method involves 

36B4, 36N4. first determining completely or partially, a set or information 
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resources on the Internet (e.g., WWW or FTP Servers) that 
the composer wishes he or another to visit in the immediate 
or future. Typically, although not always, the Internet 
browser program with the installed Composition/Printing 
Module hereof will be up and running during the composi- 
tion process, generally represented at Blocks A through D in 
FIG. 7 A. This list or ordered set of information sources 
identified by the composer may be thematically related by a 
particular subject or topic which the composer may have in 
mind before, during or after the composition process. The 
list may be, however, simply a collection of information 
resources on the WWW, for example, which the composer 
would like to catalog in the form of a bar code menu so that 
others may easily visit the cataloged collection of Web-sites 
by simply reading URL-encoded bar code symbols from a 
printed menu, as described hereinabove. In the field of 
education, for example, such bar code menus could be 
composed by teachers or professors and distributed to their 
students so that they can visit the catalogued Web-sites 
either inside or outside the classroom or lecture hall. Writers 
and/or editors of books, journals and magazines could print 
URL-encoded bar code symbols in the back of their publi- 
cations (corresponding to references cited in their pubUshed 
publications). Brochures and manuals for products and/or 
services could contain lists of URL-encoded bar code sym- 
bols that point to information resources on the Internet, 
which contain information relating to such products and/or 
services. Printed (i.e., hard-copy) Web-site magazines, 
catalogues, directories and the like can be formatted with 
UFL-encoded bar code symbols of the present invention, as 
illustrated in FIG. lA and described above, to enable Inter- 
net access thereto by scanning such encoded bar code 
symbols. 

As indicated at Block B in FIG. 7A, the composer 
employs the Internet browser program of the present inven- 
tion to record the Urbs for the set of information resources 
on the WWW. The Urbs can be entered into their appropriate 
information recording fields, consecutively at a particular 
point in time, or over a period of time when the composer 
is surfing the WWW and determining which WWW infor- 
mation resources should be catalogued within the menu 
under composition. 

As indicated at Block C, the composer records a number 
of information items in an information storage file as shown 
in FIG. 6 A and displayed with the Intemet browser screen 40 
on the computer terminal shown in FIG. 4. For each WWW 
information resource, the composer is encouraged to enter 
the following information items: the URL for the WWW 
information resource; the Title assigned to the WWW infor- 
mation resource by the composer; and the description of the 
information content at the WWW information resource. 
Collectively, these related items of information are stored 
within the information storage structure of the file main- 
tained by the CTP Module and form an information block. 

As indicated at Block D in FIG. 7 A, after each informa- 
tion block is recorded for a particular WWW information 
resource, the Composition/Printing Module is used to auto- 
matically generate a URL- encoded bar code symbol infor- 
mation stmclure therefor and record this information in its 
respective information field within the information storage 
stnicture represented in FIG. 6. once a list of Urbs has been 
captured, indexed and recorded within the information stor- 
age structure underlying any particular bar code menu, the 
composer may then decide during the editing mode of the 
plug-in Module, exactly how the Web -site information 
blocks;, shown in FIGS. 6B, should be ordered for presen- 
tation to his or her audience upon printing. 
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As indicated in FIG. E of FIG. 7B, a composed bar code 
symbol menu as shown in FIG. 6B is printed out on a sheet 
of paper using conventional Postscript® printing equipment 
35, illustrated in FIG. 1, for example. At this stage of the 

5 process, the following information items are printed out for 
each WWW information resource; the URL for the WWW 
information resource; the URL-encoded bar code symbol; 
the title assigned to the WWW information resource by the 
composer; the description of the WWW information 

10 resource; and the date on which the composer or his agent 
last visited the information resource. Expectedly, the display 
format for any printed information file according to the 
present invention will vary from embodiment to embodi- 
ment. Preferably, the Composition/Printing module installed 

15 within the Internet browser program hereof will be provided 
with a number of different display formats, from which the 
composer can easily choose to satisfy the requirements of 
the project and application al hand. 
As indicated at Block F, the composer may optionally 

20 choose to transport by electronic data transmission or fac- 
simile transmission, any composed bar code symbol menu 
according to the present invention. In such instances, the 
compiled information storage file (as shown in FIG. 6A) 
representing the composed menu can be electronically trans- 

25 mitted to a remote site, by e-mail, facsimile transmission, or 
other protocol available over the Internet, and thereafter 
printed out using appropriate print-driver software. This 
way, the WWW information resources listed in the compiled 
information stmcture can be easily visited by reading the 

30 corresponding URL-encoded bar code symbols into the 
Internet browser program using a bar code scanner. 
Alternatively, the bar code menu can be printed out locally 
and then transmitted to a remote location by way of fac- 
simile transmission for print out and subsequent use. When 

35 using this latter technique, however, careful consideration 
must be accorded to the resolution of the printed bar codes, 
as their resolution may be significantly reduced due to 
scanning facsimile transmission, and printing required by 
this latter technique. In such instances, it may be desirable 

40 to scale-up the bar codes during menu composition to 
compensate for expected resolution losses downstream. 

The bar code menu composition/printing process of the 
present invention has been described above in connection 
with a commercially available GUI-based Internet Browser 

45 program that has been provided with a plug-in module that 
enables the menu composition, transmission and printing 
processes of the present invention. It is understood, 
however, that in alternative embodiments of the present 
invention, an independent program may be written to carry 

50 out the interactive menu composition/transmission/printing 
process illustrated in FIGS. 7A and 7B. In such instances, 
the composition program could be designed to run in the 
background of the operating system while the composer is 
using the Internet browser program to explore Cyberspace 

55 and determine which Web-sites should be listed in the bar 
code menu in composition. Once a list of Urbs has been 
captured and recorded within the information storage struc- 
ture imderlying any particular bar code menu, the composer 
may latter, during the editing mode of the program, decide 

60 exactly how the Web-site information blocks, shown in FIG. 
6A, should be ordered for presentation to his or her audience 
upon printing. 

Having described the illustrative embodiments of the 
present invention, several modifications readily come to 
65 mind. 

Instead of using a laser scanning module to construct the 
Internet Access Terminals of the present invention, as shown 
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in FIGS, 1, 2 and 3, one may use CCD -type bar code 
scanning engines (or modules) employing LEDs to illumi- 
nate bar code symbols in the scan field, and CCD-type linear 
or array devices for capturing images thereof for subsequent 
decode processing. Examples of CCD scanning modules 
that can be used to construct CCD -based Internet Access 
Terminals according to the present invention can be found in 
the following U.S. Pat. Nos.: 5,550,366; 5,354,977; 5,291, 
009; 5,484,994; 5,349,172; and 5,532,467; each being incor- 
porated herein by reference in its entirety. 

As mentioned above, the present invention contemplates 
using encoding URL (or DN^N) information within 2-D bar 
code symbols as schematically illustrated in FIG. 1C(1). In 
such instances, one would provide a 2-D bar code symbol 
reading engine (or device) within each Internet Access 



ment generally indicated by reference number 50 comprises 
a plurality of system components, namely: globally-based 
digital telecommunications network (such as the Internet) 1 
providing an infrastructure described hereinabove including 
5 ISPs, NSPS, routers, telecommunication lines and channels 
and the like; one or more data-synchronized Package 
Routing, Tracking, and Delivery (RTD) Internet Servers 51 
connected to the Internet by way of the Internet infrastruc- 
ture; one or more Package Log-In/Shipping (Computer- 
10 Based) Subsystems 52', 52" and 52"*(generically indicated 
as 52), located at dififcrent shipping locations throughout the 
world, and operably connected to the Internet by way of the 
Internet infrastructure; a plurality of Package Routing 
(Computer) Subsystems 53', 53", 53'" (generically indicated 



System of the present invention so that to the URL infor- as 53 ) located at remote hub stations of the RTD system and 
mation encoded within 2-D bar code symbols can be opti- 
cally scanned and decoded using the appropriate 2-D bar 
code decoding algorithm. Examples of 2-D (laser scanning) 
bar code symbol reading devices that can be used to con- 
struct "2-D type" Internet Access Systems according to the 20 
principles of the present invention are disclosed in the 
following U.S. Pat. Nos.: 5,594,232; 5,523,552; 5,504,316; 
5,414,250; 5,373,148; 5,319,181; each being incorporated 
herein by reference in its entirety. In other embodiments of 



connected to the RTD Internet Servers by way of the Internet 
infrastructure; and a plurahty of Portable Package DeUvery 
(PPD) Computer-Based Subsystems (e.g., integrated scan- 
ning terminals) 54', 54", 54"' (gcncricaUy indicated as 54 ) 
in wireless digital communication with the RTD Internet 
Servers by way of the Internet infrastructure. Each of these 
subsystems will be described in greater detail below. 
Thereafter, the operation of the RTD system of the present 
invention will be described. 



the present invention, one may employ scanning modules 25 The Package Log-In/Shipping Computer Subsystem 

capable of reading both 1-D and 2-D type bar code symbols. As shown in FIG. 9, each Package Log-In/Shipping 

In order to indicate that a particular printed publication or Subsystem 52 is reahzed as either a desktop or portable 

object bears a URL-encoded bar code symbol according to Internet Access Terminal of the present invention shown in 

the present invention, and not a conventional bar code FIGS. 1, 2, or 3 and described above. The function of the 

symbol(e.g., UPC Symbol), it may be advantageous to print 30 Package Log -In/Shipping Subsystem 52 is to log -in each 



the entire or primary portion of the encoded URL (e.g., 
http://www.metrologic.com) about the perimeters of the 
URL-encoded bar code symbol, in a similar way that UPC 
numbers are printed below UPC-type bar code symbols. 
This printing convention, once adopted, wiU help consumers 
determine which bar code symbols provide "Internet 
Access", in contrast with other types of bar code symbols. 

In instances where the character string length of the Urbs 
becomes long, particularly in connection with information 



package with a relational database management system 
(RDBMS) maintained within or behind the RTD Internet 
Server 51 of the system. As wUl be described in greater 
detail hereinafter, this log-in procedure involves: (1) access- 
ing a RTD Internet Server 51 by reading a particular 
predesignated URL-encoded bar code symbol specifying its 
address on the Internet; (2) entering package-related infor- 
mation into the system by way of the Internet; (3) creating 
and printing a custom bar code symbol label encoded with 



resources that are stored in very-large Web-based database 40 the URL (and Zip -Code) and an address label bearing the 

management systems (DBMS), it may be desirable to pre- name and address of the entity to whom the package is to be 

encode the Urbs (to shorten their character string length) delivered; and (4) applying the bar code label and address to 

prior to encoding the URL within the bar code symbology the package prior to shipping for carrying out routing, 

being employed. tracking and dehvery functions. 

In the illustrative embodiments of the present invention 45 The RTD Internet Server Subsystem 



disclosure, the exemplary information resources have been 
indicated as being stored within WWW-based information 
servers (i.e., Web Servers), and thus, the character substring 
"http://www." has been included with the URL for each such 
information resource in accordance with the syntactical 
requirements of URL specification and HTTP. It is 
understood, however, that URL-encoded bar code symbols 
according to the present invention may also refer (i.e., point) 
to information resources stored on any type of Internet 



As shown in FIG. 11, each data-synchronized RTD Inter- 
net Server 51 of the illustrative is realized by, for example, 
a PowerMac 8550/200 Internet Server from Apple 
Computer, Inc., an Origin 200 Server from Sihcon Graphics, 
50 Inc., or any other Internet server running: (1) HTTP server 
software (e.g., Netscape Enterprise Server software from 
Netscape Communications, inc., or WebStar® Server soft- 
ware from StarNine, Inc.); (2) Common Gateway Interface 
(CGI) software (e.g.. Tango from Everyware Development 



information server (e.g., a FTP information server) acces- 55 Corp.); (3) relational database management system 

sible through an Intemet browser or communication pro- (RDBMS) software (e.g., 4D Version 6.0 from ACI US, 

gram of an Internet Access System of the present invention. Inc.); and (4) website development software (e.g., PageMill 

The bar code-driven InternetAccess System of the present from Abode, Inc.) for website design and creation. In a 

invention can be applied in numerous ways to make life conventional manner, each Intemet RTD Server is assigned 

easier at home, in the ofl&ce, and at school. For example, the 60 a unique static IP address and a common domain name on 



present invention can be used to construct a Web -based 
Package Routing, Tracking and Delivery System shown in 
FIGS. 8 through 16 of the drawings. 
Overview of The Web-Based Package Routing, Tracking 
and Delivery (RTD) System Hereof 

As shown in FIG. 8, the web-based package routing, 
tracking and delivery (RTD) system of illustrative embodi- 



es 



the Internet's Domain Name System, 

The RDBMS software (e.g., 4D Version 6.0 from ACI US, 
Inc.) is used to construct a RDBMS 55 within or at the 
back-end of each Intemet RTD Server 51. As shown in FIG. 
IIB, the RDBMS 51 is used to maintain a hypermedia-type 
relational database containing package shipping, tracldng 
and delivery related information. As shown in FIG. IIB, 
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information that is statically-encoded at the time of package As indicated at Block A of FIG. 16, the delivery person 

log-in/shipmcnt. ^scs the Portable Delivery Computer 54 hereof to read the 

Operation of The Web-Based Package RTD System URL7ZIP-C0DE encoded label on the package in order to 

As indicated at Block A of FIG. 12, the package log-on/ recover the URL encoded therein. The Portable Dehvery 

shipping procedure begins by assigning a package identifi- 5 Computer can be mounted within the delivery vehicle or 

cation number (PIN) to the package to be logged-into the held in the hand of the delivery person. As indicated at Block 

RTD system of the present invention. This procedure B, the Portable Delivery Computer automatically connects 

involves the use of the Package Log-In/Shipping Computer to the RTD Internet Server 51 by way of HTTP using the 

Subsystem 52 illustrated in FIG. 9 and the RTD Internet locally recovered URL encoded in the scanned bar code 

Server Subsystem 51 shown in FIG. 11. The request for a symbol. As indicated at Block C, the information elements 

new package identification number is transmitted from the shown in FIG. IIB, that are associated with the RDBMS 

Package Log-In/Shipping Computer 52 to the RTD Internet infonnation record linked to the URL, are automatically 

Server 51 using electronic forms sent by way of HTTP well displayed on the display screen of the Package Dehvery 

known in the Internet art. Then at Block B, the Package Computer 53. Such information, particularly the package 

Log-in/Shipping Computer 52 is used to send the identified delivery instructions, are then used to deliver the package to 

destination ZIP CODE for the package to the RTD Server its destination. Such information can be of a multimedia 

51. At Block C, the RTD Server assigns the package (and nature, including audio instructions and graphical images of 

thus the package identification number) a unique HTML- delivery maps to facilitate the deUvery process, 

encoded information storage location on a web-page of the In the illustrative embodiment of the RTD system 

RTD Intemct Server and then hnks the URL of this infor- described above, packages being shipped within die system 

mation storage location with the package identification 20 have been labelled with bar code symbols that have been 

number. Then at Block D, the Package Log-In/Shipping encoded with both URL and ZIP-CODE infonnation. The 

Computer 52 encodes the URL and the ZIP CODE reason that ZIP CODE information is encoded in the bar 

(associated with the package identification number) within a code symbol (along with the URL) is that the ZIP CODE can 

bar code symbol infonnation structure of either 1-D or 2-D be locally recovered very quickly at a Package Routing 

bar code symbology, and then prints out the bar code symbol 25 Subsystem 53 and used to route packages moving along the 

on a label. Then at Block E, the printed bar code label is conveyor belt system at high speeds. Alternatively, however, 

applied to the package, and thereaSfter the Package Log-In/ the locally recovered URL can be used to connect to the 

Shipping Computer 52 transmits a confirmation request to RTD Internet Server 51, access its RDBMS, and acquire the 

the RTD Internet Server 51 confirming entry of the package ZIP CODE of any particular package that has been scanned 

identification number. Zip Code and URL assigned thereto 30 by the Package Routing Subsystem. However, as the time 

into the RDBMS of the System. As indicated at Block F, required to access such information from the RTD Internet 

upon receiving confirmation from the RTD Intemet Server Server 51 typically wiU be greater than the residency time of 

51 that such information elements are recorded in the the package moving through the Package Routing 

RDBMS, the labelled package is released for shipment to its Subsystem, it will be desirable in many instances to use a 

destination by way of a shipping route available within the 35 locally recovered ZIP CODE to carry out package routing 

RTD system. The above procedure is repeated for each and operations described hereinabove. 

every package that is to be shipped using the system. In an altemative embodiment of the present invention, the 

As each package is transported through the RTD system, URL and the ZIP-CODE can be encoded in separate bar 

it is moved through one or more Package Routing code symbol information structures, as indicated in FIG. 

Subsystems, as shown in FIG. 13. As each package is 40 lOB. The bar code symbols of this composite information 

scanned by the bar code symbol reader 53 A at a Package structure can be placed side by side, slacked above and 

Routing Subsystem, a package routing/tracking procedure is below one another, or randomly on the surface(s) of the 

automatically carried out. This procedure is outUne in the package. 

flow chart of FIG. 14 described below. In either of the illustrative embodiments of the RTD 
As indicated at Block A of FIG. 14, the bar code scanner 45 system described, an improved method of globally routing, 
at the Package Routing Subsystem reads the URL/ZIP- tracking and delivering packages, parcels and objects alike 
CODE encoded bar code symbol on the package and obtains is provided. At the same time, this system avoids the 
the information representative of the URL and the Zip Code. shortcomings and drawbacks associated with the use of 
Then, at Block B. the Package Routing Subsystem uses the statically-encoded 2-D bar code symbols and prior art inte- 
locally -recovered Zip Code to route the package at the 50 grated scanning terminals for reading the same. Unlike 2-D 
Package Routing Subsystem at the hub station of the system. bar code symbols, the RTD system of the present invention 
Then at Block C, the Routing Subsystem uses the obtained can be used to provide multi-media instructions to dehvery 
URL to access the RTD Internet Server by way of HTTP and personnel to improve package delivery operations world- 
update the location of the scanned package within the wide. Also, audio-visual messages, linked to a particular 
RDBMS of the system. Each time the package is scanned at 55 package, can be stored on the RTD Internet Server 51 by the 
a different Package Routing Subsystem, or other Internet sender of the package and delivered to the package Recipi- 
Access Terminal located within the RTD system, the current ent at the time of delivery, to provide a "singing or voice 
location of the scanned package within the System is telegram*' type message along with the package. The point 
updated, by ensuring that each HTTP request sent to the of delivery message can also provide images and short video 
RTD Intemet Server (by the Package Routing Subsystem) 60 cHps for visual display to enhance the package dehvery 
includes information identifying the requesting Package process in ways unattainable using prior art dehvery tech- 
Routing Subsystem. niques. Optionally, such multi-media messages can be 
When the package finally arrives at the hub nearest its downloaded from the Portable Package Dehvery Subsystem 
destination, it typically is loaded upon a truck or like vehicle 54 onto an information storage device (e.g., floppy disc, 
for deUvery. Then it is delivered to its destination according 65 ZIP® 100 Megabyte storage device from Iomega, Inc., etc.) 
to the deUvery procedure described generally in the flow and defivered with an accompanying parcel at the point of 
chart of FIG. 18 and described below. delivery. 
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The RTD System of the present invention can be modified 
to provide a web-bascd Document Tracking and DeUvery 
System for use within various types of organizations. In such 
an alternative embodiment of the present invention, a Docu- 
ment Lx)g-In Computer Subsystem, similar to the Subsystem 5 
of FIG. 9, would be used to log-in documents with the 
System. There would be no need for a Package Routing 
Subsystem, as employed in the system of FIG. 8, nor the use 
of URL/ZIP-CODE encoded bar code symbols. Rather. 
URL-encoded bar code symbols of the type shown in FIGS. 
1C(1), 1C(2), 1D(1) or 1D(2) would be placed on documents 
being tracked within the system. Also, a web-based Docu- 
ment Tracking and Delivery Server, similar to the RTD 
Server of FIG. 11, would be used to store document tracking 
and dehvcry information, as well as information (including 
e-mail messages sent to others within the organization) 
pertaining to the document as it is received by others within 
the system. An advantage of such a system would be that 
hard-copy documents can be circulated within an 
organization, and those wishing to comment on them can 
quickly access the Document Trackiog/DcKvery Server by 20 
reading the printer URL-encoded bar code symbol on it, in 
order to append messages and notes to the database records 
associated with the document, and allow others along the 
review chain to follow all that has occurred. Documents to 
be tracked within the system can be physical specimens, 25 
drawings, 3-D articles, letters, memos, photographs and the 
hke. 

In other embodiments of the present invention, URL- 
encoded bar code symbols can be printed on diverse types of 
objects, articles or products in order to enable users to access 
information resources on the Internet by scanning such 
URL-encoded bar code symbols using the programmed bar 
code symbol readers of the present invention. 
Internet Information Access and Display System Using 
Applet-Encoded Bar Code Symbols 

In an alternative embodiment of the present invention, 
Java™ Applets (e.g., Java-programs) can be encoded within 
the structure of bar code symbols that are applied to various 
types of objects, with respect to which information located 
on the Internet is desired or required. Details pertaining to 
the Java programming language and the structure and func- ^ 
tion of Applets can be found at the URL: http:// 
www.java.sun.oom (as of May 29, 1997), incorporated 
herein by reference. While a Java-Applet of a sufficiently 
restricted character length may be encoded within the struc- 
ture of a 1-D) bar code symbol, it will be preferred to encode 45 
Java-Applets into two dimensional bar code symbols 8', as 
shown in FIG. 17. 

To embody a Java™ Applet within a 2-D bar code 
symbol, one encodes the corresponding Applet Tag (e.g., 
expressed in the JavaScript language) into the structure of 50 
the 2-D bar code symbol. The 2-D bar code symbol must 
have a symbology which provides for the expression of the 
complete ASCII character set. The syntactical structure of an 
exemplary Applet Tag (i.e., <APPLET . . . </APPLET>) is 
set forth below for illustrative pmposes: 



<APPLET 

CODEBASE » codcbaseURL 
ARCHIVE - archivelist 

CODE = appletFile . . .or. . OBJECT - serializedApplet 

ALT = alteinatelfext 
NAME = applcInstanccNamc 



<PARAM NAME o appleAttributel VALUE « valuo 
<PARAM NAME - applcAttributc2 VALUE - valuo 
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-continued 



alternateETrML 
<;^APPLET> 



CODE, CODEBASE, and so on are attributes of the 
Applet Tag, and as such provide the browser program 
information about the Applet. The attributes of this exem- 
plary Applet Tag are described below. 

The attribute CODED ASE=codebaseURL specifies the 
base URL of the Applet specifying the location of the 
directory or folder (e.g., on a remote Internet Server or 
within the Internet terminal) that contain the Applet's com- 
piled code. 

The attribute ARCHIVE=archiveList describes one or 
more archives containing classes and other resources that 
will be "preloaded" within the browser program. The classes 
are loaded using an instance of ao AppletQassLoader with 
the given CODEBASE. Multiple APPLET Tags with the 
same CODEBASE share the same instance of a Class- 
Loader. This is used by some client code to implement 
inter-applet communication. Future Java-development Kits 
(JDKs) may provide other mechanisms for inter-applet 
communication. 

The attribute CODE-appletFile provides the name of the 
file that contains the Applet's compiled Applet subclass. 
This file is relative to the base URL of the Applet, specified 
by CODEBASE. It cannot be absolute. Either CODE or 
OBJECT must be present in the Applet Tag. 

The attribute OBJECT<=serializedApplct provides the 
name of the file that contains a serialized representation of 
an Applet. 

The attribute ALT=altemateText specifies any text that 
should be displayed if the browser program understands the 
APPLET Tag but cannot run Java Applets. 

The attribute NAME=applelnstanceName specifics the 
name for the Applet instance which makes it possible for 
Applets encoded in the same bar code to find (and commu- 
nicate with) each other. 

The Applet also includes a tag comprising <PARAM 
NAME=appletAltributel VALUE=value> and <PARAM 
NAME=appletAttribule2 VALUE=value> which provides 
the way in which Applet-specific attributes are specified. 

When embodying a Java-Applet within a 2-D bar code 
symbol, the syntactical structure thereof, expressed in ASCII 
format, is encoded within the structure of the bar code. The 
compiled code associated with the encoded Applet is stored 
in an Internet Information server in a manner well known in 
the art. The details of Applet syntax and formulation are well 
known in the Internet communication art and thus shaU not 
be expounded here to avoid obfuscation of the present 
invention. 

Preferably, the fourth Internet Access System and method 
illustrated is FIG. 1B(4) is used to reaiize Java-enabled 
client systems capable of reading Java-Applet bar code 
symbols of the present invention. In such embodiments, the 
Internet terminal 3B' would be modified to include a Java- 
enabled browser program (e.g., HOTJAVA™ Browser) 
which has a plug- in module that enables the browser pro- 
gram to execute Java-applet recovered from the bar code 
scanner 3A and transmitted to the Internet Terminal 3B' for 
execution. In the System shown in FIG. 17, optically- 
transparent scanning plate 9 A and 9B Extension have been 
removed to facilitate the scanning of 2-D code symbols. 

When the Java-enabled browser receives an Applet Tag 
recovered from a read bar code symbol, the Applet is 
generally executed in the following manner. First, the com- 
piled Applet code stored (typically on an Internet server) at 
the URL specified in the Applet is transferred to the Java- 
enabled browser program. During the execution of the 
Applet code, specified information resources on the Internet 
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are accessed, along with requested input provided by the 
user through key-pad entry, or the like. Ultimately, infor- 
mation specified by the executed Applet is displayed on a 
Webpage for use by the user in accordance with the 
encoded-Applet. 5 

Java-Applet encoded bar code symbols of the present 
invention can be printed on or otherwise apphed to various 
types of objects and/or media. When URL-encoded bar code 
symbols of this special type are read using any one of the 
four Internet access methodologies described in detail 
hereinabove, the Internet Client System is automatically 
connected to information resources specified by the scanned 
Applet-encoded bar code symbol, for processing and display 
in accordance with the encoded Java- Applet. 

Java-Applet encoded bar code symbols can be put to 
many uses. For example, Java-encoded bar code symbols 
can be applied to shipped packages and parcels in order to 
access up-to-date delivery instructions, and/or shipping 
charges to be paid on a COD basis at the site of delivery. 

Java-encoded bar code symbols can be applied to con- 
sumer products in order to: (i) access information pertaining 20 
to present or future sales (e.g., specials) and/or advertising; 
(ii) carrying out consumer purchase transactions using the 
portable data terminal shown in FIG. 17, or the like. 

Java-encoded bar code symbols can be applied to pre- 
printed stock trading cards and forms in order to facilitate 25 
the purchase and sale of stock among traders, and specialists 
in the market. 

Java-encoded bar code symbols can be printed upon 
financial instruments (e.g., derivative instruments) and used 
to access information necessary to compute and display the 
value or price thereof in a dynamically changing market- 
place. In such applications, information from a number of 
Internet servers may be required to compute and display the 
cost, price or value of the instrument at any given moment 
in time. 

Java-enabled bar code symbols can also be applied to any 
object (e.g., print media) in order to access, process and 
display Internet-based multi-media information (having 
graphic and/or audio content) to one or more users upon 
reading Java- applet encoded bar code symbol. By simply 
reading a Java-Applet encoded 2-D bar code symbol, 40 
pictures, text, computed figures, speech messages, music 
and/or video clips can be displayed at the Internet Access 
System hereof. 

It is understood that the Internet Access System of the 
illustrative embodiments may be modified in a variety of 45 
ways in order to carry out the various aspects of the present 
invention. All such modifications and variations of the 
illustrative embodiments thereof are deemed to be within the 
scope and spirit of the present invention as defined by the 
accompanying Claims to Invention, 

What is claimed: 

1. An Intemet-based system for enabling information- 
related transactions over the Interne I, comprising: 

a HTTP information server connected to the Internet, for 
storing an HTML-encoded document and code associ- 
ated with a predetermined transaction -enabling Java- 
Applet for use in enabling an information-related trans- 
action over the Internet; and 

an Internet terminal for reading said Java- Applet encoded 
bar code symbol embodying said transaction-enabling 
Java-Applet and executing said transaction-enabling 
Java-Applet embedded therein, said Internet terminal 
including 

a Java-enabled browser program for executing Java- 
Applets, including said transaction-enabling Java- 
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Applet, embedded within said Java-Applet encoded 

bar code symbol, 
a display screen for visually displaying one or more 

HTML-encoded documents during the execution of 

said transaction-enabling Java-Applet, 
a data entry means for entering data into said Internet 

terminal, and 

a code symbol reader, operably connected to said 
Java-enabled browser program, for reading a bar 
code symbol encoded with said predetermined 
transaction-enabling Java-Applet, and producing 
data representative of said predetermined 
transaction-enabling Java-Applet, and providing said 
produced data to said Java-enabled browser program 
for executing said predetermined transaction- 
enabling Java-Applet and enable said information- 
related transaction, 
wherein, when said Java-Applet encoded bar code symbol 
is read by said code symbol reader, produced data 
representative thereof is automatically produced and 
provided to said Java-enabled browser program, and 
whereupon said Java-enabled browser program automati- 
cally executes said transaction-enabling Java-Applet 
encoded therein and thereby enables the user to conduct 
said information-related transaction over the Internet at 
said Intemet terminal. 

2. The Intemet-based system of claim 1, wherein said 
Java- Applet encoded bar code symbol is a 2-D bar code 
symbol encoded with the code of said transaction-enabling 
Java-Applet. 

3. The Intemet-based system of claim 2, wherein said 2-D 
bar code symbol is of the PDF-417 format. 

4. Hie Intemet-based system of claim 2, wherein said 
code symbol reader is a bar code symbol reader for reading 
said 2-D bar code symbol. 

5. The Intemet-based system of claim 4, wherein said bar 
code symbol reader is selected from the group consisting of: 
a laser scanning bar code symbol reader, a CCD-type bar 
code symbol, and a wand-type bar code symbol reader. 

6. ITie Intemet-based system of claim 1, wherein said 
Internet terminal comprises a hand-supportable data termi- 
nal with a bar code symbol reader integrated therewith. 

7. The Internet-based system of claim 1, wherein said 
Internet terminal comprises a kiosk-type device having a bar 
code symbol reader for reading Java -Applet encoded bar 
code symbols. 

8. The Intemet-based system of claim 1, wherein said 
Internet terminal comprises a body- we arable computer sys- 
tem. 

9. The Internet-based system of claim 1, wherein, when 
said transaction-enabling Java-Applet encoded bar code 
symbol is read by said code symbol reader, said transaction- 
enabling Java-Applet encoded bar code symbol is automati- 
cally read and data representative thereof is automatically 
produced and provided to said Java-enabled browser 
program, and 

whereupon said Java-enabled browser program automati- 
cally accesses said HTML-encoded document from 
said HTTP information server and initiates execution of 
said transaction-enabling Java-Applet, thereby 
enabling the user to conduct said information-related 
transaction over the Internet at said Intemet terminal. 

« 9> )K * * 
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each database record (i.e., RTD information record) main- 
tained for each package logged -into the system comprises a 
number of information fields, namely: a URL Field 55A, for 
storing the URL assigned to each package, at which a static 
information storage location resides on a web -page on the 
RTD Internet Server 51; a Package Identification Field 55B 
for storing a unique number assigned to each package being 
routed, tracked and delivered within the RTD system hereof; 
a Shipper Identification Number Field 55C for storing an 
idenliJFying number assigned to each shipper authorized to 
ship packages within the RTD system; a Destination Infor- 
mation Field 55D for storing information describing the 
(initially, past and currently specified) destination(s) of the 
package; a Zip Code Information Field 55E for storing Zip 
Code information on the package destination; a Package 
Content Information Field 55F for storing information 
regarding the contents of the package; a Delivery Instruc- 
tions Field 55 G for storing delivery instructions (e.g., 
including graphical maps, audio-based delivery instructions, 
etc.) for use in delivering the package to its destination; a 
Date of Log-In Field 55H for storing the date the package is 
logged-in with the system; a Date of Shipping Field 55 1 for 
storing the date the package was shipped (or is expected to 
be shipped) within the system; a Date of Delivery Field 55 J 
for storing the date the package was delivered (or is expected 
to be deUvered) to its destination; a Package "Goto" Field 
55K for storing information on the location of the package 
within the RTD system; aTime/Date of "Goto" Field 55Lfor 
storing information on the time and date of the tracked 
location of the package within the RTD system; a Shipping 
Route Field 55M for storing information specifying the 
planned route of travel assigned to end logged-in package; 
and Other Information Fields 55N, 550 and 55P for storing 
various items of information relating to the package 
description, shipping, tracking and delivery. 

In order that: each subsystem 52, 53 and 54 can connect 
with RTD Server 51 and access the RTD information record 
associated with any package logged-in with the system, the 
following measures are taken: (1) each logged-in package 56 
is labelled with a URL-encoded bar code symbol 57 having 
an information field structure shown in FIG. 12, as well as 
a conventional name/address label; and (2) the URL encoded 
within the bar code symbol is used to specify the location of 
an information storage field 58 represented on a statically- 
defined HTML-encoded information field 59 on a web-page 
stored on the RTD Information Server 51 and served to 
client subsystems by HTTP Server 60. The size of each 
Web-based information storage field 58 is sufficient to store 
ASCn information describing the unique product identifi- 
cation number assigned to the corresponding product being 
routed and tracked within the system. The RTD information 
record in the RDBMS 55 associated with any particular 
package is linked to the URL by the product identification 
number stored at the information field specified by the URL. 
The CGI 61 realized aboard RTD Server 51 (1) translates the 
product identification number (stored on Web-page 59 at 
URL 58 ) into an SQL-type request for the information 
elements associated with the corresponding RTD informa- 
tion record stored in the RDBMS 55, and (2) converts such 
retrieved information elements into an HTML-encoded 
web-page conveniently formatted for display on the display 
screen of the requesting client system 52, 53 and/or 54. A 
Web -page composition program, such as Adobe® PageMill, 
BBEdit®, or any other HTML editing program, can be used 
to create HTLM-encoded pages 59 for representing 
statically -defined information storage locations 58 specified 
by Urbs that are ultimately assigned to package identifica- 
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tion numbers used within the RTD system. Such Web-paged 
based information structures can be accessed; (1) using the 
Package Log-In/shipping Computer 52 during and after 
package log-in, (2) using the PPD Computer 54 during 

5 package delivery, and/or (3) using any Internet browser 
program authorized accessed to information fields within the 
RDBMS of the RTD Internet Server 51. 
The Package Routing Subsystem 
As shown in FIG. 13, each hub within the RTD system 

10 will typically have a number of Package Routing Sub- 
systems 53 located along a high-speed convey belt sub- 
system. The function of each Package Routing Subsystem is 
to sort and route packages to collection stations within the 
hub, from which they are then transported to the next 

15 location along a route terminating at the final destination 
specified for the package. In the US Postal System, and 
United Parcel Service (UPS) system, the package destina- 
tion is specified by the ZIP CODE of the destination address. 
In the illustrative embodiment, each Package Routing Sub- 

20 system 53 comprises a number of subcomponents, namely: 
a Metrologic Holotrak'^** laser-scanning holographic bar 
code symbol reader 53 A, as taught in application Ser. No. 
08/573,949 filed Dec. 18, 1995, incorporated herein by 
reference in its entirety; an Internet Access Terminal as 

25 disclosed in FIGS. 1 and 2 and described in detail above, 
connected to an ISP within the infrastructure of the Intemet, 
and transmitting package tracking information (e.g.. Pack- 
age Routing Subsystem identification number, and time and 
date of routing operation, etc.) to the Web-page based 

30 information storage location specified by the packagers 
assigned URL; package routing machinery 53B for routing 
packages along a conveyor pathway that passes through the 
Routing Subsystem, and terminates within at a collection 
station, from which the package will be shipped along a 

35 route that eventually terminates at the packagers destination 
address; and a subsystem controller 53 C for controlling the 
operation of the package routing machinery 53B in response 
to ZIP CODE information produced from the bar code 
symbol reader 53 A during each package scanning operation. 

40 The Portable Package Delivery (PPD) Subsystem 

As illustrated in FIG. 15, each PPD subsystem 54 is 
preferably realized as a transportable device of the type 
shown in FIG. 13 and described in detail above. The 
function of each PPD subsystem 54 is to provide wireless 

45 access to the RD13 MS of the RTD Internet Server 51 during 
package delivery operations. Using portable Intemet Access 
Terminal 54, the delivery person can automatically connect 
with the RTD Intemet Server Subsystem 51 and access the 
corresponding RTD information file maintained (within the 

50 RDBMS thereof) on any particular package within the 
system by simply reading the URL-encoded bar code sym- 
bol. Such accessible information can include multimedia- 
type information pertaining to: package content specifica- 
tions; package shipping information, package delivery 

55 instructions (e.g., date, time and location of delivery; ship- 
ping and handling terms; audio and/or audio visual messages 
associated with a particular shipped package; etc. By virtue 
of the fact that RTD information records are linked with 
Urbs within the RTD Server Subsystem, any information 

60 element within a RTD information record can be dynami- 
cally changed, updated or deleted while its corresponding 
package or parcel is in transit through the RTD system. 
Consequently, shipping instructions (e.g., shipping address, 
shipping time and date, and recipient) can be dynamically 

65 changed after the package has been shipped and is in route 
to its destination. Such flexibility is prohibited when using 
preprinted 2-D bar code symbols inherently containing 
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